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PREFACE. 



Osteology is the basis of Anatomy. Ujon the skeleton, 
as npon a framework, the softer tissues are attached and 
superimposed ; therefore, without a kuow^ledge of the former 
it becomes impossible to comprehend the latter. Jf evertheless 
the student often del|iys for a, conii^raJble period the study 
of that portion of Anatomy, the knowledge of which when 
achieved, renders the whole comparatively easy. The reason 
of tliis is that Osteology is difficult of comprehension, it 
being rare to find a bone perfect in all its points; and, 
furthermore, it is a subject to be retained by the memory 
alone, unassisted by calculation, few characters only of a bone 
being due to or dependent upon others. To this may be 
added, that Osteology is a branch of science entirely new to 
the student, totally distinct from the ordinary course of 
education, and the first of a difficult series of subjects which 
opens upon the pupil at the commencement of his Hospital 
career. 

For the study of the Bones numerous works have been 
'published from time to time, and latterly they have been 
simplified bji the introduction of explanatory Plates. But in 
the small volume «ow before the student, the author has 
endeavoured to omit all extraneous matter, attd at the same 
time, by a brief yet pointed descrijrtAon, t(Dt frfee .the subject of 
the inattractive cjiaracter so frequently 'complained of by the 
beginner. The plates have been arranged in the form of an 
atlas, and it may be observed that a vast amount of care has 
been bestowed upon these plates by the artist, Mr. Sherard 
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^ Coleman, under the constant superintendence of the author, 
in order to produce as closely as possible the effect of a well 
marked and solid bone, in place of the simple outline more 
generally adopted. 

The ossification of the skeleton is a branch so distinct 
from descriptive anatomy, that the author has preferred to 
place that portion of the subject in a separate chapter, giving 
the student the opportunity of making himself acquainted 
with the formation of the bones either individually or col- 
lectively. 

The author, when a student, learned Osteology from that 
excellent and original work by Ward, and in some few 
instances has carried out the method of description adopted 
by him. 

In the second edition, the numbers which indicate on the 
plates the attachment of muscles or other important parts 
of the bone are appended to the letter-press, so that the 
reader, whilst studying the letter-press, can refer to the 
plate without searching for the number in the plate- 
explanation. 

The chapter on Ossification is much lengthened, so that 
the work now contains probably all that is known upon the 
subject. 

In the first edition, the author referred to the difl&culty 

attached to the investigation of the ossification of human 
bones. Since that time he has made very numerous dissections 
of foetal bones of different ages, but withal he has found it 
necessary to refer frequently to the works of foreign writers, 
and among English works, to Quain's Anatomy, by Sharpey 
and Ellis. 

6, Wimpole Street, W. 



OSTEOLOGY. 



In describing the human skeleton, it matters but little what 
method is adopted, so long as every point and distinctive 
character are brought fully into notice. At the same time, 
it is advisable that anatomists should be guided by some few 
rules, in order to prevent the confusion which might be 
otherwise produced. 

In speaking of a surface or other characteristic point 
being external or internal, it must be understood to mean in 
reference to the median line of the body, and not to the 
median line of the part described. 

With regard to osteological nomenclature, comparatively 
few names occur but what, if not familiar, are at least com- 
prehensible. In studying this work, the student is advised 
always to have the bone as well as the plate before him, and, 
in following the letter-press, to place the bone in its exact 
position with regard to his own body, the correctness of which 
may be ascertained by reference to the plate. The use of 
the plates without the bones cannot be too strongly de- 
nounced. 

The skeleton consists of a central trunk, the spinal 
column, supporting the skujl at its upper extremity, and 
having connected with it anteriorly two spacious cavities, 
the thorax and pelvis, for the protection of the organs of 
functional life. Connected with the cavities are two pairs 
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2 THE SPINAL OR VERTEBRAL COLUMN. 

of limbs, the upper and lower extremities, or organs of 
prehension and progression. These several parts will be 
described in the following order : — 

The Spinal Column. 

The Thorax. 

The Upper Extremity. 

The Pelvis. 

The Lower Extremity. 

The Skull (Head and Face). 

The skull, as being most complex, is given last, when the 
study of this part is rendered less difl&cult by the previous 
introduction to the subject; but it wiU be found better to 
follow the arrangement adopted in the course of lectures. 

The Spinal or Vertebral Column. {Plate I.) 

The vertebral column, exclusive of the sacrum, is made 
up of twenty-four segments or vertebrae, arranged one above 
the other, for the purpose of forming a support for the limbs, 
and an osseous protection to the spinal cord and main trunks 
of blood-vessels. It is not straight but is curved forwards in 
the cervical and lumbar regions, backwards in the dorsal 
region by which means the cavity of the thorax is enlarged, 
and at the same time any severe impulse communicated to 
the buttock is materially decreased before arriving at the 
base of the skull. In consequence of these curves the bodies 
of the vertebrae become longer from above downwards either 
on the anterior or posterior surface according to the region. 

The bodies of the vertebrae are separated from each other 
by an intervertebral substance or fibro-cartUage which further 
serves to break any force communicated, and which being 
somewhat flattened by compression during the erect position 
accounts for the fact that man is somewhat shorter at night 
than in the morning. 

The segments of the column receive the name of the 
several regions they occupy — Cervical, Dorsal and Lumbar — 
and present somewhat different characters, first with regard 
to each separate set, and secondly with regard to individuality, 
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altliough all may be to a great extent comprised in one 
general description. 

Every vertebra possesses a large mass or body,* from 
which pass backwards two pedicles,^ each to support one 
transverse* and two articular^ processes. From these are 
continued, in a direction backwards and approaching each 
other, two thin plates of bone, the laminae,^ by the union of 
which posteriorly are produced a strong process, the spine,® 
and an arch which, with the body, encloses a central aperture, 
the vertebral foramen.® 

The hody^ is flattened upon its upper and lower surface, 
where, by the intervention of a fibro-cartilage, it articulates 
with adjacent vertebrae, whilst its circular borders are pro- 
minent and attach in front the anterior common ligament. 
By this means the anterior surface of the body is rendered 
concave from above downwards, but is convex from side to 
side. The posterior surface of the body is, on the contrary, 
much flattened, or slightly concave from side to side, assists 
in forming the vertebral foramen, and is marked by large 
vascular foramina, for the supply of the cancellous mass. 

The pedicle^ are simply narrow processes extending back- 
wards, and, by their sudden diminution in size as compared with 
the bodies, they produce above and below the vertebral notches 
which form with those of the vertebrae next in order the inter- 
vertebral foramina^ for the transmission of the spinal nerves. 

The articular processes^ are four in number, a superior 
and inferior on each side. They articulate with the vertebra 
above and below, they look in different directions according 
to their region, and they possess a special capsular ligament. 

The transverse processes^ project laterally, and give attach- 
ment to muscles and intertransverse ligaments. 

The lamince^ are thin plates, imbricating somewhat over 
the laminae of the vertebra below. They support the spine 
posteriorly, and by their upper and lower borders attach the 
ligamenta subflava. 

The spiTK? projects posteriorly, and is the perceptible part 
of the column. It gives attachment to numerous muscles, 
and also to interspinous and supraspinous ligaments. 

B 2 



4 THE CERVICAL VERTEBRiE. 

The vertebral foramen^ is the space contained within these 
bony structures. 

The Cervical VERTEBRiE {Plate I.) 

are the first seven segments of the column, from the head 
downwards. 

The body* is small ; longer from side to side than from 
before backwards, and slightly longer from above downwards 
in front than behind ; convex upon its under surface ; and 
concave upon its upper, which, at each lateral extremity, 
presents a prominent ridge for the more perfect reception of 
the body of the vertebra above. 

The pedicles^ differ greatly in this region in consequence 
of the peculiar attachment of the transverse process by two 
roots. They pass considerably outwards as well as back- 
wards. 

The transverse processes* are attached by two roots, en- 
closing between them a circular foramen* for the transmission 
of the vertebral vessels. They run outwards and slightly 
downwards, and are bifurcated at the extremity. 

The articular processes* are much flattened, the two 
superior looking backwards and upwards, the two inferior 
forwards and downwards. 

The laminae' are very long, thin and narrow from above 
downwards. 

The spine* projects somewhat downwards, and beneath its 
extremity becomes bifurcated. 

The vertebral foramen* is heart-shaped and very large. 

Of the seven cervical vertebrae three may be recognized 
from the rest, the first, second, and seventh. 

The first cervical vertebra, called the atlas, possesses no 
body and but a rudimentary spine. It is composed of two 
lateral masses, from which the transverse processes proceed, 
and of an anterior and posterior arch. The anterior arch*^ 
is a thin plate, convex in front, but excavated posteriorly 
for articulation with the odontoid process of the second 
vertebra. 
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The lateral masses are composed of the articular and 
transverse processes. The superior articular processes are 
long, concave, nearer to each other in front than behind, and 
look upwards, inwards and backwards. The inferior articular 
processes are circular and flat, are placed immediately be- 
neath the superior processes, and look downwards and 
inwards. 

The transverse processes arise from the outer surface of 
the lateral mass by two roots containing between them the 
foramen for the vertebral vessels. They are truncated at the 
extremity, and there give origin to the superior oblique 
muscles and insertion to the inferior oblique. On the inner 
surface of each lateral mass, between the superior and inferior 
articular processes, is a rough depression,^^ sometimes a 
tubercle, for the attachment of the transverse portion of the 
crucial ligament which assists in holding the odontoid process 
in position. 

The posterior arch completes the bone. It projects 
posteriorly in the form of a tubercle or rudimentary spine" 
for the origin of the two rectus capitis posticus minor muscles, 
and is smooth on its anterior surface where it bounds the 
spinal foramen. Upon its superior margin under cover of 
the superior articular process, is a groove^^ continuous with 
the vertebral canal : it transmits the vertebral artery into the 
skull, and the first cervical nerve out of the skull. 

The second cei^ical vertebra is termed the axis, since it is 
on this bone that rotation of the head takes place. 

The body, on its anterior surface, presents a longitudinal 
line separating two rough depressions, into which are inserted 
the longus coUi muscles: posteriorly it is flat and much 
perforated, and inferiorly assumes the characters common to 
the cervical vertebrae: superiorly the odontoid process/* a 
club-shaped mass, ascends to take the place of the body of 
the atlas. 

This process is smooth in front for articulation with the 
anterior arch of the atlas, and smooth behind from contact 
with the traverse ligament, but at its apex it is rough for the 
attachment of the odontoid or check ligaments. 



n THE DORSAL VERTEBRA. 

On each side of the base of the ddontoid process is the 
superior articular surface,* which is flat, nearly circular in 
fonn and directed upwards and outwards. 

Beneath these the transverse processes* project outwards 
and downwards, being pointed and not bifurcated; whilst 
more posteriorly are the inferior articular surfaces, compara- 
tively small, flat and circular, and directed downwards, 
foi-wards and slightly outwards. The notches,* the inferior of 
which are much the larger, lie in the line immediately between 
the superior and inferior articular processes. The laminae^ are 
very strong, and terminate in a large but short spine,® which 
is deeply grooved below, and which gives origin to the inferior 
oblic^ue and rectus capitis posticus major muscles on each side 
of its extremity. 

The seventh cervical vertebra approaches in characters those 
of the dorsal region, presenting a spine of greater length, 
more inclined downwards, and tuberculated instead of bifur- 
cated for the attachment of the ligamentum nuchse. The 
transverse processes also are not bifurcated, and are often 
deficient of the foramen for the vertebral artery. 

The Dorsal VERTESRiE. {Plate I.) 

The dorsal vertebrae, twelve in number, correspond in 
position to the cavity of the thorax, and in consequence of a 
posterior curve of the spine in that region, their bodies are 
somewhat longer from above downwards behind than in front. 
The body is much larger than that of a cervical vertebra, 
more prominent or convex from side to side in front, and 
more concave behind. It presents on each side two half 
facets,^® one at its upper and one at its lower border, for 
articulation each with one half of the head of a rib. The 
pedicles^ are well defined, forming the intervertebral notch^ 
in their lower part The articular processes® are flattened ; 
and of these the superior are directed backwards and out- 
wards, whilst the inferior, which have a tendency to concavity, 
take an opposite direction. The transverse processes* are 
truncated externally : they pass obliquely joutwards and back- 
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wards ; and they present anteriorly a facet^' for articulation 
with the tubercle of the corresponding rib. The laminse^ are 
broad, but do not extend far backwards. The spines® are 
long, tuberculated at the extremity and imbricate the upper 
over the lower. The spinal foramen^ is nearly circular, and 
the smallest of the three regions. 

Among the dorsal vertebrse, the first, ninth, tenth, eleventh, 
and twelfth, present sufficient differences to be distinguished 
from the rest and from each other. 

The Jirst has instead of the ordinary two half facets on 
each side the body an entire facet above and a demi-facet 
below. The body is also longer from side to side than from 
before backwards. The spine is nearly horizontal. 

The ninth is deficient of its lower half facet, which is 
taken up by the tenth. 

The tenth articulates with one entire rib, and therefore 
has one complete facet on each side. The eleventh and twelfth 
likewise possess one complete facet, but since they are con- 
nected with the two floating ribs there is no articular facet 
upon the transverse process. The inferior articular processes 
of the twelfth, exactly resemble those of a lumbar vertebra, 
being directed forwards and outwards. 

The Lumbar Vertebrae. (Plate I.) 

The lumbar vertebrse are five in number, and extend from 
the level of the ribs to the level of the pelvis. 

The body^ is of large size and long in the transverse 
diameter : it is slightly longer from above downwards in front 
than behind, owing to the forward curve of the column. The 
pedicles^ are large, with the notch* chiefly below. The trans- 
verse processes* are long, but flat and thin, being longest in 
the third and shortest in the fifth and first. The articular 
processes^ are strong and massive, the superior being concave 
and directed inwards and slightly backwards; the inferior 
convex and in the opposite direction. The laminae^ are thick, 
but short. The spine® is heavy and horizontal, and enlarges 
at its extremity in a downward direction, but is not tuber- 



8 THE RIBS. 

dilated. The spinal foramen® is large and of a triangular 
form. 

ThQ fifth lumbar vertebra differs fi^om the rest, in that the 
body is considerably longer from above downwards in front 
than behind ; in that its transverse processes are short, 
pointed, and irregular for the attachment of sacro lumbar and 
ilio lumbar ligaments ; and in that its inferior articular pro- 
cesses are widely separated for articulation with the sacrum. 



THE BONES CONSTITUTING THE THOEAX. 

The Eibs. {Plate II.) 

The ribs, twenty-four in nimiber, twelve on each side, 
surround the cavity of the thorax, and correspond to the 
twelve dorsal vertebrae, with which they articulate poste- 
riorly. The upper seven are connected with the sternum in 
front, by means of costal cartilages, and receive the name of 
the true ribs: the remaining five are called false, and of 
these the first three are connected by their cartilages each 
with the one above, tha last two are free at their anterior 
extremities, and are termed the floating ribs. 

A rib is a long bone with two extremities, much curved 
and flattened laterally, so as to present an external and an 
internal surface, a superior and inferior border. 

The posterior extremity or head} of the rib articulates 
with two dorsal vertebrae by two facets, separated from each 
other by a horizontal ridge, which gives attachment to the 
interarticular ligament. Upon the anterior surface of the 
head the stellate ligament is attached. From the head the 
rib is directed outwards and backwards, and is at first some- 
what constricted to form the neck? Here two ligaments are 
attached, the anterior costo-transverse to its upper border, 
the middle costo-transverse to its posterior surface. More 
externally the rib enlarges into a tubercle,^ part of which 
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in the form of a facet articulates with the transverse process 
of the lower of the two vertebrae with which the head 
is connected, whilst the rest is rough for the attachment of 
the posterior costo-transverse ligament. 

The remainder of the rib may be termed the shaft, and 
upon the outer surface of this, at a distance from the tubercle 
varying with the numerical position of the rib, an oblique 
line extends from its upper to its lower border forwards and 
downwards ; and beyond this point the bone markedly curves 
forwards, producing what is termed the angle.* Between the 
tubercle and the angle the erector spinse musdes take at- 
tachment, and in front of the angle other muscles, differing 
according to the position of the rib. The inner surface is 
smooth, and along it, near the lower border, a groove* courses 
from behind forwards. 

The edges of this groove, one of which is the sharp 
inferior border of the rib, give attachment to the external 
and internal intercostal muscles. The superior border^ of 
the rib is rounded and attaches both layers of intercostal 
muscles. The anterior extremity^ is cup-shaped to receive 
its costal cartilage. 

Of the twelve ribs the seventh is the longest, and from 
this they decrease, both above and below. When well marked 
the first, second, tenth, eleventh, and tweKth, are distinguish- 
able from the rest. 

The first rib is extremely short, and is flattened so that 
its surfaces become superior and inferior, and its borders 
external and internal. The head^ is small and has but one 
facet, which articulates with the first dorsal vertebra; the 
tubercle^ is prominent, and the rib possesses no angle. The 
upper surface gives origin to the scalenus medius muscle by a 
depression* running from the tubercle forwards ; and at its 
anterior third presents a more or less defined line, commenc- 
ing internally by a fine tubercle* and running forwards and 
outwards, for the origin of the scalenus anticus. Posterior to 
this line the subclavian artery is in contact with the rib, and 
anterior to it the subclavian vein. The subclavius muscle' 
also arises from this surface at the junction of the rib with its 
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cartilage. The inferior surface does not possess the usual 
groove ; and the anterior extremity is very much thickened 
and generally incorporated with the sternum. 

The second rib verges into the ordinary characters of a 
rib. Its surfaces are very oblique in position, one looking 
outwards and upwards, the other in the opposite direction ; 
the former is strongly marked by the origin of the serratus 
magnus muscle, and behind this by the origin of the scalenus 
posticus muscle. 

The tenth rib articulates with one vertebra only, and 
therefore possesses but one fewjet upon the head. 

The eleventh and twelfth, or floating ribs, have each but 
one facet upon the head for articulation with one vertebra, 
and since they are not connected with the transverse pro- 
cesses, they possess no tubercle: further than this, the 
angles are but very imperfectly if at all marked, and the 
grooves on the inner surface are absent. 

The Costal Cakth^ages. {Plate 11) 

The costal cartilages are prolongations of the ribs for- 
wards, and serve to connect the upper seven with the stemimi, 
as well as to give elasticity to the entire thorax. 

The cartilage, at its costal extremity, fits into a cup-shaped 
depression in the sternal extremity of the rib ; the periosteum 
and the perichondrium becoming continuous. The cartilage 
of the first- rib is united with the sternum: those of the 
second, third, fourth, fifth, sixth, and seventh articulate with 
depressions formed in the margins of the stemimi, the joints 
being lined by a synovial membrane, and strengthened by 
anterior and posterior ligaments : those of the eighth, ninth, 
and tenth ascend to be lost each in the one next above : and 
those of the eleventh and twelfth are short, unattached, and 
floating. 

The surfaces of the costal cartilages are anterior and pos- 
terior, the former being somewhat convex, and the latter 
somewhat concave for the thoracic cavity. 

The borders, superior and inferior, are continuous with 
those of the ribs. 
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The Sternum. {Plate III.) 

The sternum is a flattened bone, occupying the median 
line of the anterior wall of the thorax. It is composed of 
five pieces, the lower four of which are always united 
together and tipped below by a process of cartilage. From 
the resemblance of the whole to a sword, the first piece, 
which is almost invariably separate from the rest, has re- 
ceived the name of the manubrium ; the four pieces united 
are called the gladiolus ; and the apex the xyphoid or ensi- 
form cartilage. 

The manuhHum is quadrilateral; broader above than 
below; convex upon its anterior surface, where it gives 
origin to the sterno mastoid^ muscles above, and to the 
aponeurosis of the pectoraKs major^ muscle below ; and con- 
cave upon its posterior surface, where the sterno hyoid^ and 
sterno thyroid* muscles arise. The superior border is thick, 
and marked by two large concavo convex facets,^ for 
articulation with the clavicles. In front and behind these 
the anterior and posterior sterno clavicular ligaments are 
attached, and between them is a smooth portion, the inter- 
clavicular notch,^ for the reception of the trachea in extreme 
flexion of the head. The inferior border is in contact with 
the gladiolus, but is not usually attached, and at each 
extremity it articulates with a portion of the second costal 
cartilage by means of a half facet.^ The lateral borders are 
rough and irregular where the first rib® is attached, and at 
their lower extremity they exhibit the half facet for the 
second rib mentioned on the lower border. 

The gladiolus is long, flat, wider below than above, and 
marked upon its anterior surface, which can be distinctly 
felt beneath the integument, by three transverse lines, the 
original separation of the bone into four. From this surface 
the aponeuroses of the two pectoralis major muscles arise. 
The posterior surface also shews the same transverse lines, 
and at the lower part gives origin to the triangularis sterni^ 
muscles. The lateral borders present a facet for articulation 
with the costal cartilage, stituated at the extremity of each 
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transverse line, but towards the lower part of the border the 
distance between the facets decreases, and often the sixth 
and seventh costal cartilage together articulate with that 
facet which is formed by the union of the xyphoid cartilage 
with the sternum. The upper border of the gladiolus is in 
contact with the manubrium, and is in old age sometimes con- 
nected with it by ossification. The lower is connected with 
the xyphoid cartilage. ^ 

The ocyjphmd or ensiform cartilage is an appendix of an 
irregularly triangular form, attached by its base to the 
stemimi, and by its apex to the linea alba ; and presenting 
laterally a half facet for articulation with the seventh costal 
cartilage. From its posterior surface fibres of the diaphragm^® 
and triangularis stemi^ muscles take origin. It is often per- 
forate in its centre. 

Thorax. {Plate II.) 

The dorsal vertebrae in the median line posteriorly, the 
stemimi in the median line anteriorly, and the ribs and their 
cartilages laterally, together enclose a conical space, with the 
base downwards, termed the thorax. 

The object of this osseous arrangement is the protec- 
tion of organs of vital importance, the heart and lungs, as 
well as to enable the action of respiration to be carried on 
by means of the alteration in position of the bones, and 
consequent increase and decrease of the contained cavity. 
The thorax possesses an aperture at the apex for the trans- 
mission of structures to and from the neck, bounded by the 
first rib on each side, the body of the first dorsal vertebra 
behind, and the superior margin of the sternum in front. It 
possesses also an aperture at the base of very much larger 
dimensions, which is bounded by the ensiform cartilage, the 
seventh, eighth, ninth, tenth, and the extremities of the 
eleventh and tweKth costal cartilages, the last rib, and the 
tweKth dorsal vertebra. This space is occupied by the 
diaphragm in the recent subject, and transmits numerous 
structures to and from the abdomen. 

When viewed from without as a whole, the chest appears 
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convex in every direction, although it is somewhat more 
flattened in front, where it is formed by the sternum and 
costal cartilages, than in other parts. Posteriorly, the spines 
of the dorsal vertebrae, overlapping each other, project as a 
prominent ridge, and on each side between the spines and 
the transverse processes is a considerable space occupied by 
the erector spinas muscles, and described as the posterior 
vertebral groove. Laterally, the chest presents only the ribs 
running forwards and downwards, and separated from each 
other by intervals, the intercostal spaces. 

Viewed from within, the cavity appears flattened an- 
teriorly, where it is bounded by the posterior surface of the 
sternum and costal cartilages; convex posteriorly in the 
median line where the bodies of the dorsal vertebrae project 
forwards, but on each side of these concave, where the ribs 
curve backwards to form what is frequently called the anterior 
vertebral groove ; and lastly, markedly concave laterally 
where it is bounded by the concave surfaces of the shafts of 
the ribs. 

During inspiration the thorax increases in size both from 
before backwards and from side to side, the former in conse- 
quence of the elevation of the anterior extremity of the rib 
and the latter in consequence of the elevation of the angle of 
the rib which it must be remembered extends some consider- 
able distance outwards and downwards from the column. 

The depth of the thorax is also increased by the contrac- 
tion or descent of the diaphragm. 

The expansion of the thorax is necessarily accompanied 
by the inhalation of air which rushes into the lungs to 
occupy the increased space. 



THE UPPEE EXTEEMITY. 

The Clavicle. {Plate III.) 

The clavicle is a much curved bone, horizontal in posi- 
tion, and articulated internally with the sternum, and 
externally with the acromion process of the scapula, for the 
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purpose of retaining that bone and the upper limb extended 
from the body. 

Near the sternum the bone is thick, solid, and angular, 
but as it approaches the scapula it becomes flattened and thin: 
On this account the shaft may be conveniently divided into 
a sternal half and an acromial half. 

The internal or sternal extremity articulates with the 
sternum by means of a large triangular facet,^ which is con- 
cave from before backwards, and convex from above down- 
wards. It is directed inwards and downwards and pro- 
jects downwards and backwards behind the corresponding 
facet of the sternum. The borders of this facet give attach- 
ment to the anterior, posterior, and superior or interclavicular 
ligaments respectively, and the joint is one of the few that 
possess an interarticular fibro-cartilage. The external or 
acromial extremity articulates with the acromion process of 
the scapula by means of q^ small oval facet,* directed forwards, 
downwards and outwards; and to its borders are attached 
superior and inferior acromio clavicular ligaments. 

The shaft of the bone is curved forwards at the sternal 
half, where it cannot be said to possess surfaces distinguish- 
able in all bones. This part may be distinctly felt beneath 
the integument, and it gives origin to the stemo cleido* mastoid 
muscle, by a marking about two inches in length along its 
superior aspect commencing at the stemo-clavicular articula- 
tion ; and to the clavicular portion of the pectoralis major* 
muscle by a marking on its anterior aspect nearly a half the 
length of the bone. The inferior aspect, which in size more 
nearly approaches to a border, presents a rough and strongly 
marked impression for the attachment of the costo-clavicular* 
ligament. 

The acromial half of the shaft is flattened, and curves 
backwards so as to become concave upon its anterior margin. 
Its superior surface is somewhat rough, and covered by a 
tendinous communication between the trapezius and deltoid 
muscles. Its inferior surface presents a groove,* in the depths 
of which is attached the subclavius muscle, and to whose 
borders is fixed the costo-coracoid ligament. Within it also 
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the nutrieut foramen is usually to be found. More externally 
upon this surface is a small tubercle/ and from it a line® is 
continued outwards, for the attachment of the coraco-clavicular 
or conoid and trapezoid ligaments. 

The anterior margin is concave and rough for the origin 
of the deltoid muscle.^ The posterior margin is convex, and 
receives the insertion of the trapezius.^® 

The Scapula. {Plate III.) 

The scapula is a flat bone of triangular form, lying upon 
the posterior part of the thorax, and connecting the upper 
extremity to the trunk It presents two surfaces, two pro- 
cesses, and three borders, the last of which by their union 
form three angles. 

The anterior surface^, or venter of the scapula, consists of 
a deep fossa for the origin of the subscapularis muscle, and is 
marked by horizontal lines, which attach tendinous inter- 
sections of the same muscle. Along its posterior portion, but 
more defined near the upper and lower angles, is a flattened 
surface for the insertion of the serratus magnus* muscle. The 
posterior surface or dorsimi is chiefly convex, and is divided 
by a projection termed the spine into two unequal parts, the 
upper of which, one-third the size of the lower, bears the name 
of the supraspinous fossa,* and gives origin to the supraspin- 
ous muscle, whilst the lower or infraspinous fossa* gives 
origin to the infraspinous muscle. On this portion of the 
bone may be seen a line in close proximity to the outer 
border, separating a narrow surface which gradually widens 
as it descends towards the inferior angle, where it becomes 
divided into two parts, an upper and longer for the origin 
of the teres minor muscle,* and a lower and broader for the 
origin of the teres major.* 

The spine commences from the posterior border by a small 
triangular surface, from which it increases in size as it extends 
outwards, and finally terminates by flattening in a contrary 
direction, where it receives the name of acromion process.^ 
Its upper and lower surfaces assist in forming the supra and 
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infraspinous fossae respectively, and give origin to fibres 
of the muscles which arise within them. Its free posterior 
border or crest overlaps at its edges, above for the insertion of 
the trapezius,® and below for the origin of the deltoid,® whilst 
the intermediate portion is subcutaneous. Its external border^® 
is smooth, rounded, and free, and assists in forming a groove, 
known by the name of the neck, which transmits supra- 
scapular vessels and nerves from the upper into the lower 
fossa. Its anterior or attached border is the part by which 
it arises from the posterior surface of the scapula. 

The acromion process is a continuation of the crest of the 
spine outwards and forwards, its borders corresponding to the 
upper and lower Ups, and its upper surface to the sub- 
cutaneous interval between them. It courses at first in the 
same direction as the spine, and then turns forwards and up- 
wards to overlap the shoulder joint. By its anterior border, 
similar to the upper lip of the spine, it gives insertion to the 
trapezius,® and articulates with the clavicle by means of an 
oval facet,^^ which looks inwards and upwards ; and by its 
posterior border, which, in turning, becomes external, it gives 
origin to the deltoid.^ Its upper surface is rough and subcu* 
taneous, and its lower overlaps the joint, whilst the apex 
attaches the coraco-acromial ligament. 

The borders of the scapula are superior ;^^ externaP* or 
axillary ; and internal,^* vertebral, or base. 

The superior border,^^ the shortest of the three, presents 
externally a notch,^* which, when converted into a foramen 
by the suprascapular ligament, transmits the suprascapular 
nerve, whilst the ligament itself is crossed by the artery, and 
gives origin, together with a portion of the superior border, 
to the omo-hyoid muscle.^® The external border is the 
strongest and stoutest of the three, and, by an impression 
below the head of the bone, an inch and a half in length, 
gives attachment to the tendinous origin of the long head of 
the triceps muscle :^^ from this part it gradually lessens in 
width towards the inferior angle. The internal border runs 
nearly parallel with the vertebral column, and by that portion 
above the level of the spine of the scapula gives insertion to 
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the levator anguli scapulae.^^ At the level of the spine, it 
gives origin to the rhomboideus minor,^^ and between the 
spine and the inferior angle to the rhomboideus major;*® 
whilst into its anterior lip or margin in its whole extent, the 
serratus magnus is inserted and into the posterior some few 
fibres of the supra and infra-spinous muscles. The superior 
angle^^ is very thin, and separates the superior from the in- 
ternal border. The inferior angle^^ separates the internal from 
the external border, and to it properly belongs the triangular 
surface for the origin of the teres major muscle. Fibres of 
the latissimus dorsi also often arise from this point. The 
external angle,^^ situated at the junction of the superior and 
external border, is rightly termed the head of the scapula. It 
presents a large pear-shaped facet,** with the apex upwards, 
described as the glenoid cavity, for articulation with the head 
of the humerus. This cavity is surrounded by the capsular 
ligament of the joint, and is deepened by the glenoid liga- 
ment, a fibrous mass encircling the edges and becoming 
continuous at* the apex of the cavity with the long head of 
the biceps muscle,** which may therefore be said to take 
origin from it. Immediately behind the head is the con- 
tracted portion or neck^® already mentioned as being partly 
formed by the external border of the spine. Commencing 
from the head and superior border is the coracoid process,*^ 
which, projecting at first upwards and slightly inwards, 
afterwards turns forwards and outwards to overlap the joint. 
Upon its upper surface is a roughened portion for the 
attachment of the coraco-clavicular ligaments;*' by its 
anterior border it gives insertion to the pectoralis minor 
muscle ;*^ at its posterior border is attached the coraco- 
acromial ligament ;*® and from the apex two muscles,^® the 
coraco brachialis and short head of the biceps, arise together. 

The Humerus. (Plate IV.) 

The humerus is the longest and largest bone of the arm, 
and consists of a shaft with an upper and lower extremity. 
. The upper extremity articulates with the glenoid cavity 

c 
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of the scapula by a rounded head/ the articulating surface 
of which is directed inwards, upwards, and backwards, 
and is encircled by a roughened groove described as the 
anatomical neck,* which marks the extent of the articular 
" cartilage, and gives attachment to the capsular ligament. 
External and inferior to the anatomical neck, the upper ex- 
tremity presents two tuberosities, the external' and the 
internal,* according to their position, separated from each 
other by a deep longitudinal groove.* 

^ The internal tvierosity^ is the smaller of the two, but is 
more defined, and receives the insertion of the subscapularis 
muscle. The external^ occupies the whole of the outer part 
of the extremity, and receives the insertion of three muscles, 
namely, from before backwards, the supraspinous, infraspin- 
ous and teres mined* ; whilst the separating groove' conveys 
the tendon of the longhead of the biceps muscle downwards 
from the joint, and a small articular artery upwards to the 
joint. 

The shaft of the bone is somewhat contracted a little 
below the tuberosities, and from the liability to fracture at 
this point, it has been called the surgical neck.^ At the lower 
half the shaft becomes markedly triangular, but throughout it 
may be said to be divided by three lines or borders into as 
many surfaces. 

The anterior border forms above the outer ridge of the 
bicipital groove,* where it receives the insertion of the pecto- 
ralis major muscle ; below this it occupies the median line of • 
the bone, being under cover of the brachialis anticus'^ muscle ; 
and it terminates by dividing into two diverging portions 
which contain between them a depression, the coronoid fossa,*® 
for the reception of the coronoid process of the ulna in extreme 
flexion. 

The internal border forms above the inner ridge of the 
bicipital groove where it receives the insertion of the teres 
major and latissimus dorsi muscles, and terminates below in 
the prominence of the internal condyle, above which for a 
short distance it is called the internal condyloid ridge.® 

The external border extends from the posterior part of the 
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great tuberosity downwards to the prominence of the external 
condyle. In its whole extent fibres of the triceps muscle 
arise from it posteriorly ; whilst from the lower fourth, which 
is strongly marked, and termed the external condyloid ridge,® 
arise two muscles, the supinator radii longus, from about 
two inches, and below it the extensor carpi radialis longior. 

The internal surface is the space between the anterior 
and internal borders, forming in its upper fourth the bicipital 
groove. Below this it widens considerably and presents a 
more or less roughened portion for the insertion of the coraco 
brachialis,^^ whilst the rest of its extent gives origin to the 
brachialis anticus muscle.'^ 

The external surface lies between the anterior and external 
borders. It presents a well-defined rough impression in its 
middle third for the insertion of the deltoid muscle,^^ and 
below this, though comparatively smooth, gives origin to the 
brachialis anticus.' 

The posterior surface lies between ihe external and the 
internal borders. It is covered by the triceps muscle, the 
external head^^ of which arises as high up as the insertion 
of the teres minor on the great tuberosity, and the internal 
head^'* as high as the insertion of the teres major. On the 
internal border, crossing from within outwards and very 
obliquely downwards across the posterior surface, is a more 
or less marked groove^* formed by the musculo spiral nerve. 

The inferior ecdremity of the humerus projects laterally 
in the form of two prominences, the condyles. Of these the 
intemal^^ is considerably the larger, and gives origin by a 
common tendon to the pronator radii teres, flexor carpi 
radialis, palmaris longus, flexor sublimis digitorum, and flexor 
carpi ulnaris muscles, as well as to the internal lateral liga- 
ment of the elbow-joint. The external condyle^' is smaller 
and more flattened, and gives origin to the extensor carpi 
radialis brevior, extensor communis digitorum, extensor 
minimi digiti, extensor carpi ulnaris and anconeus muscles, 
and to the external lateral ligament of the elbow-joint. The 
inferior extremity of the humerus terminates in an irregular 
articular surface, for articulation with the radius and ulna, 

c 2 
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the innermost part descending some distance below the rest, 
so that the arm in flexion is thrown across the chest. The 
external portion of this surface is globular/® for articulation 
with the concavity upon the head of the radius, and is 
termed the capitellum ; the remainder is called the trochlea," 
and articulates with the greater sigmoid cavity of the ulna. 

In front of the lower extremity, immediately above the 
trochlea, is a triangular depression termed the coronoid 
fossa,*® for the reception of the coronoid process of the ulna 
in flexion ; and external to it above the capitellum a small 
fossa,*^ into which the head of the radius passes when the 
forearm is flexed to the extreme. Behind the lower ex- 
tremity a very considerable cavity of triangular form, the 
olecranon fossa,** receives the olecranon process of the ulna 
in extension, and so limits that motion. Above the fossse 
which receive the processes of the ulna rise respectively the 
anterior and posterior ligaments of the elbow-joint. 

The Eadius. {Plate IV.) 

The radius is the external of the two bones of the fore- 
arm. It presents at its upper extremity a circular enlarge- 
ment or head.^ This portion is concave above for articula- 
tion with the capitellum of the humerus, smooth in its cir- 
cumference for motion within the orbicular ligament, and 
prolonged downwards internally for adaptation to the lesser 
sigmoid cavity of the ulna. 

The head is supported by a smooth and circular con- 
striction or neck,* and is by it separated from a protuberance 
on the inner side of the bone, which, under the name of the 
tuberosity^ of the radius, receives on its inferior and posterior 
portion the insertion of the tendon of the biceps muscle. 

The shaft of the bone is somewhat curved outwards, and 
presents three borders separating three surfaces. On the side 
contiguous to the ulna is the sharp internal border,* along which 
is attached the interosseous membrane. This border extends 
from the tuberosity above downwards to the lower fifth of 
the bone, where, bifurcating, it encloses the sigmoid cavity or 
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articular facet for the reception of the lower extremity of the 
ulna. 

The anterior border^ extends from the tuberosity* down- 
wards, and at first obliquely outwards, to the anterior edge of 
of the styloid process.^* By its upper portion, termed the 
oblique line^ of the radius, it receives the insertion of the 
supinator radii brevis muscle, and gives origin to the flexor 
sublimis digitorum, whilst into its lower fourth is inserted the 
pronator quadratus.® 

The posterior border is the most indefinite of the three, 
and may be said to extend from the neck above to the pos- 
terior edge of the styloid process below. 

Of the surfaces of the shaft, three in number, the anterior 
lies between the internal and anterior borders. It is slightly 
hollowed in its upper two-thirds, where the flexor longus 
poUicis^ arises, and is flattened in its lower fourth, where the 
pronator quadratus^ is inserted. The nutrient artery enters 
about the uppermost part of this surface and passes upwards. 

The posterior surface lies between the internal and pos- 
terior borders. It presents above a smooth portion extending 
round towards the oblique line for the insertion of the supi- 
nator radii brevis/® and below this a rough flattened portion, 
extending slightly below the centre of the shaft, for the origin 
of the extensor ossis metacarpi poUicis^* and extensor primi 
internodii pollicis.^^ 

The external surface lies between the anterior and pos- 
terior borders : and it presents about its centre a rough im- 
pression for the insertion of the pronator radii teres,^* and 
above this a smooth surface of considerable extent for the 
insertion of the supinator radii brevis.^® The lower part is 
smooth for the passage of tendons. 

The inferior extremity of the radius presents a terminal 
or carpal articular surface^* of triangular form, whose apex is 
directed outwards, and which is divided by an antero posterior 
ridge into two parts, an external triangular for articulation 
with the scaphoid bone, an internal quadrilateral for articula- 
tion with the semilunar bone. 

The internal aspect of the extremity exhibits the sigmoid 
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cavity," or facet for articulation with the lower extremity of 
the ulna already mentioned as contained in the bifurcation of 
the internal border of the radius. 

The external aspect is formed partly by a process termed 
the styloid process," projecting almost perpendicularly down- 
wards, into the base of which the supinator radii longus^* is 
inserted, and into whose apex the external lateral ligament of 
the wrist-joint is attached. The process is traversed by a 
perpendicular groove^' for the transmission of the tendons of 
the extensor ossis metacarpi pollicis and extensor primi in- 
temodii pollicis muscles. 

The anterior aspect is simply a continuation of the an- 
terior surface of the shaft and receives the insertion of the 
pronator quadratus : along its lower margin is attached the 
anterior ligament of the wrist-joint. 

The posterior aspect presents a central tubercle, around 
the inner side of which curves a small groove for the tendon 
of the extensor secundi intemodii pollicis.^® Internal to this 
groove is a second,^® for the tendons of the extensor communis 
digitorum and extensor indicis ; and external to it a third,*** 
for the tendons of the extensor carpi radialis longior and ex- 
tensor carpi radialis brevior. The lower margin of this aspect 
gives attachment to the posterior ligament of the wrist-joint. 

The Ulna. {Plate IV.) 

The ulna is the companion of the radius, and the inner 
bone of the fore-arm. 

Its ujppcr extremity may be said to consist of two pro- 
cesses, a posterior, or olecranon^ and an anterior, or coronoid,^ 
together forming a deep excavation under the name of the 
greater sigmoid cavity,^ for articulation with the trochlear 
surface of the himierus. 

The olecranon process^ is the extreme portion of the bone, 
the subcutaneous prominence of the elbow-joint, and the 
limit to extension of the fore-arm. By its superior surface, 
which is quadrilateral, it gives insertion to the triceps 
muscle f by its anterior surface it enters iato the formation 
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of the greater sigmoid cavity ; and by the borders of the 
same it gives attachment to the posterior and external and 
internal lateral ligaments of the elbow-joint. The posterior 
surface is the part felt beneath the integument. 

The coronoid process projects forwards and presents a 

superior surface, which forms the inferior portion of the 

greater sigmoid cavity; an anterior surface, which attaches 

the anterior ligament and gives insertion to the brachialis 

anticus muscle,® and which possesses at the lower part a 

tubercle'' for the attachment of the oblique ligament of the 

elbow-joint; an internal surface,^ somewhat hollowed, and 

giving origin to slips of the pronator radii teres and flexor 

sublimis digitorum muscles ; and lastly, an external surface, 

upon which is situated an oval articular facet,* termed the 

lesser sigmoid cavity, and concave from before backwards 

for the rotating head of the radius. The flexor longus 

pollicis frequently takes origin by a fine slip of tendon from 

the external part of the coronoid process. The great sigmoid' 

cavity is the space formed by the two processes. It is concave 

from above downwards, but in its depths presents a central 

longitudinal elevation for adaptation to the trochlear surface 

of the humerus. 

The shaft of the bone decreases in size from above down- 
wards, and presents, like the radius, three borders separating 
three surfaces. On the radial side is the prominent sharp 
external border,^ commencing above at the lesser sigmoid 
cavity, terminating below at the lower extremity of the ulna, 
and giving attachment in the greater part of its length to the 
interosseous membrane. 

In front of the shaft the anterior border extends from the 
coronoid process above to the lower extremity of the ulna 
below. Its chief part is covered by the flexor profundus 
digitorum muscle,^® but in the lower fourth it gives origin to 
the pronator quadratus.^^ Posteriorly an indistinct posterior 
border ^^ extends from the olecranon to the styloid process,^® 
and gives attachment to an aponeurosis common to the flexor 
profundus digitorum, flexor carpi ulnaris and extensor carpi 
ulnaris muscles. 
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Of the surfaces of the shaft, the anterior lies between the 
anterior and external borders. It is somewhat hollowed, 
presents the medullary foramen, and gives origin by its upper 
three-fourths to the flexor profundus digitorum,^® and by its 
lower fourth to the pronator quadratus.^^ The interned 
surface lies between the anterior and posterior borders, and 
gives origin by its upper three-fourths to the flexor profundus 
digitorum,^® and in the rest of its extent it is subcutaneous. 

The posterior surface lies between the posterior and 
external borders, and it presents in the upper fourth a ridge 
running from the lesser sigmoid cavity downwards and 
inwards, thus cutting ofif a small fossa below the lesser cavity, 
from which the supinator radii brevis^^ muscle takes origin. 
On that portion of the surfq,ce above the ridge the anconeus^* 
is inserted, and from that below it arise in order from above 
downwards the extensor ossis metacarpi pollicis,^'* occasionally 
extensor primi internodii pollicis^^(this latter generally does 
not arise from the ulna), extensor secundi internodii pollicis^^ 
and extensor indicis.'^ 

The lower extremity of the ulna is very small when com- 
pared with the upper. It possesses an inferior surface,^® 
separated from the carpus by the intervention of an inter- 
articular fibro-cartilage ; a smooth circumference, a large 
portion of which is covered with cartilage, and articulates 
with the sigmoid cavity of the radius ; and at its inner and 
posterior part an elongated tubercle of bone, the styloid 
process,^® which by its apex gives attachment to the internal 
^ lateral ligament of the wrist-joint and by its outer side to 
the interarticular fibro-cartilage. On the posterior aspect 
of the lower extremity is a longitudinal groove^^ for the 
transmission of the tendon of the extensor carpi ulnaris 
muscle. 

The Carpus. {Plates V. and VI.) 

The carpus is composed of eight bones, arranged in two 
rows. In the first row, from without inwards, are^ the 
Scaphoid, Semihmar, Cuneiform, and Pisiform bones; and 
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in the second row, in the same order, the Trapezium, 
Trapezoid, Magnum, and Unciform. These bones are 
peculiar in possessing numerous articulating surfaces, and 
in always leaving an anterior or palmar, and a posterior or 
dorsal surface free for the attachment of ligaments. The 
dorsum of the hand is evidently more or less convex ; while 
on the contrary the palm is to the same extent concave ; and 
from this circumstance the dorsal ligamentous surfaces of the 
caipal bones are (with one exception) larger than the palmer. 
The semilunar bone differs from the rule in presenting its 
palmer larger than its dorsal surface. 



The Scaphoid Bone. 

The scaphoid bone may be described as presenting two 
surfaces; one convex, in position, posterior and external, 
the other concave, in position, anterior and internal It is 
the outer bone of the first row, and is placed with its long 
diameter extending downwards and outwards, its larger 
extremity upwards, and its convex surface behind. The 
convex surface is divided into two parts by a groove, thus 
producing a portion^ above irregularly triangular for articula- 
tion with the carpal surface of the inferior extremity of the 
radius, and a portion below for articulation chiefly with the 
trapezium,^ but from which a small part more internal and 
farther from the groove is marked off for articulation with the 
trapezoid.^ The groove* itself, which may receive the name 
of the posterior ligamentous surface, nms horizontally from 
before backwards, and gives attachment to ligamentous fibres. 
The concave surface presents a large excavation^ nearer its 
lower than its upper border, and of rounded form, to receive 
the head of the os magnum. Above this is a smooth flat 
semilunar facet^ for articulation with the semilunar bone ; 
whilst below, and anterior to it, is a rough irregular surface/ 
terminating anteriorly in a blunt tubercle, which is the 
anterior ligamentous surface,^ and which gives attachment 
to the anterior annular ligament of the wrist-joint. 
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The Semh^unar Bone. 

The semilunar bone is the second of the first row. Some- 
what of the form its name expresses, it presents six surfaces, 
and is, in all its characters, distinctly marked. 

The anterior^ and posterior^ surfaces are rough for the 
attachment of palmar and dorsal ligaments; the posterior 
being usually much more rough and perforated than the 
anterior surface, which is the larger. 

The extemcd and internal surfaces are termed its semilunes, 
and of these the external^ is smooth and finely crescentic for 
articulation with its eq^uivalent on the scaphoid ; the internal* 
is also smooth but more quadrilateral and articulates with 
the cuneiform bone. 

The superior surface* is convex in every direction, smaller 
behind than in front, and smooth for articulation with the 
carpal surface of the inferior extremity of the radius. 

The inferior surface^ is deeply concave, and smooth for 
articulation with the head of the os magnum ; but a small 
portion' at the innermost part of this surface is often 
separated off for articulation with the unciform bone. 

The Cuneiform Bone. 

The cuneiform bone, the third of the first row, is of conical 
form, situated with its base uppermost and with its long 
diameter extending downwards and inwards. 

It distinctly possesses three surfaces -anterior, superior, 
and inferior, — and a base. The anterior surface is somewhat 
depressed^ near the base where it is roughened for the attach- 
ment of the anterior ligament of the wrist-joint and for 
palmar ligaments, but near the apex it presents an oval 
convex facet^ which articulates with the pisiform bone. 
• The superior surface enters into the formation of the 
wrist-joint by a quadrilateral smooth facet^ near the base, 
which plays beneath the interarticular fibro-caiiilage atr 
tached to the lower extremity of the ulna; whilst the 
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remainder or internal part* approaching the apex is non- 
articular and roughened for the attachment of the internal 
lateral ligament of the wrist-joint. 

The inferior surface is almost entirely articular. It 
possesses ihe largest facet^ on the bone, and this is of 
quadrilateral form extending downwards and inwards so as 
to overlap and articulate with the unciform bone. 

The hase^ looks almost directly outwards : it is articular, 
smooth, and of the same form as the internal surface of the 
semilunar bone with which it articulates, that is, approaching 
to a quadrilateral with the upper angles cut off. 



The Pisiform Bone. 

The pisiform bone is small compared with the rest of the 
carpal series. It is of rounded form, well described as pea- 
shaped, and lies upon the cuneiform as though secondary to 
it. It possesses one large articular facet^ which occupies the 
whole of the posterior surface, and is oval and concave for 
articulation with a similar facet upon the anterior surface of 
the cuneiform bone, a synovial membrane, separate and 
special to this joint intervening. The bone is somewhat 
longer from side to side than from before backwards, and its 
external extremity^ is considerably the larger, projecting over 
the carpus so as to partially overlap the ulnar vessels and 
nerves in their passage into the palm of the hand. 

The superior surface' receives the insertion of the flexor 
carpi ulnaris muscle, and is decidedly convex, whilst the 
inferior* gives origin to the abductor minimi digiti, and has 
a tendency to overhang, thus producing a fine transverse 
groove which runs parallel with the border of the articular 
surface. 

To recognize whether this bone belongs to the right or 
left hand is often very difficult, but when possible to deter- 
mine the inferior surface it is much simplified, as the external 
extremity and the posterior articular facet are always tolerably 
distinct. 
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The Trapezium. 

The trapezium is the first bone of the second row, com- 
mencing from without. The palmar and dorsal surfaces are 
as usual both rough for the attachment of ligaments, and 
of these the palmar^ surface presents a deep longitudinal 
groove* along which runs the tendon of the flexor carpi 
radialis muscle ; whilst the prominent ridge' situated upon 
the outer side of the groove gives origin to muscles of the 
ball of the thumb, namely, fibres of tte abductor pollicis, op- 
ponens pollicis, and the outer head of the flexor brevis pollicis, 
and also attaches the anterior annular ligament. The dorsal 
surface is larger than the palmar, and is rough and irregular 
for the attachment of the posterior carpal ligaments. The 
trapezium, when viewed from within, presents three articular 
facets, of which the middle* is the largest : this is concave, 
somewhat quadrilateral and articulates with the trapezoid. 
The superior*^ is next in size, directed upwards and inwards, 
more circular or semilunar in form and articulates with the 
scaphoid bone. The inferior® is the smallest, directed down- 
wards and inwards, and articulates with the metacarpal bone 
of the index finger. When viewed from without the tra- 
pezium presents two surfaces, an inferior^ which is larger, 
articular and of a saddle-shaped appearance for articulation 
with the metacarpal bone of the thumb; and a superior,® 
which is nonarticular, separated from the lower by a 
prominent ridge, and rough and irregular for the attachment 
of the external lateral ligament of the wrist-joint. 

The Trapezoid Bone. 

The trapezoid bone is the second of the second row. It 
presents palmar^ and dorsal* surfaces for the attachment 
of ligaments, but the rest of the bone is smooth for articula- 
tion. 

The palmar^ surface is somewhat quadrilateral, recedes at 
its external inferior angle, and gives origin to the inner head 
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of the plexor brevis pollicis. The dorsal surface^ is very 
much larger than the preceding, and is rough and irregular. 

Around the bone may be distinguished four smooth 
surfaces for articulation. The largest of these, which may 
be called the inferior? is saddle-shaped, that is, convex from 
side to side, slightly concave in the long diameter : it looks 
directly downwards and articulates with the metacarpal bone 
of the index finger. The surface, which may be called the 
m'perioTy^ is concave, looks directly upwards for articulation 
with the scaphoid, and is separated from the external surface 
only by a sharp border. 

The external surface® is flattened, and looks outwards and 
upwards to articulate with the trapezium. 

The internxil surface^ is long, narrow, and concave in its 
long diameter ; and a large portion of it seems to be formed 
upon an inward projection of the bone near the dorsum. 
This surface articulates with the os magnum, and invariably 
presents about its centre a rough depression for an inter- 
osseous ligament between the two bones. 

It is frequently difficult to distinguish the hand to which 
this bone belongs, but by attention to the above characters 
the internal, inferior, and palmar surfaces may be recognized 
and the bone determined. 

The Magnum Bone. 

The OS magnum is the third bone of the second row, and 
the largest in the carpus. It possesses a rounded head, 
occupying a large portion of a sphere, attached to the body 
by a contracted portion or neck, and adapted to a socket- 
joint formed by the scaphoid and semilimar bones. 

The articular surface of the head is plainly divisible into 
two parts, of which the upper^ is convex and quadrilateral, 
and articulates with the inferior surface of the semilunar 
bone. The lower^ or external extends downwards upon the 
outer surface of the body of the bone ; it is also convex, 
but of more circular form; and it articulates with the 
scaphoid bone. 
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On the body of the bone the palmar surface^ is very pro- 
minent, except near the head, where it somewhat recedes; 
and it is usually perforated by the nutrient foramen. It 
gives origin to some fibres of the inner head of the flexor brevis 
pollicis. The dorsal surface* is broader, smoother, and some- 
what excavated. The external surface* is largely occupied by 
the downward extension of the scaphoid facet of the head, 
but at the lower part a facet may be distinguished for articu- 
lation with the trapezoid bone ; and this facet is marked by a 
depression for the interosseous ligament, and is by it fre- 
quently divided into two parts. 

The internal surface^ is almost entirely smooth, and 
articulates with the imciform bone. The inferior or meta- 
carpal surface^ looks directly downwards towards the meta- 
carpal bones, with three of which it frequently articulates. 
It is concave from before backwards, and articulates chiefly 
with the third metacarpal bone, but on each side a naxrow 
slip is cut off; the outer and larger for the second metacarpal 
bone, the inner and smaller for the fourth. 



The Unciform Bone. 

The unciform is the innermost bone of the second row, 
and receives its name from a hook-Uke process^ springing 
from its palmar surface. 

The palmar and dorsal surfaces must be first sought for, 
and of these the palmar^ may be easily recognized by the 
unciform process^ which is attached to its inferior and internal 
part. This process is flattened laterally, but is somewhat 
concave upon its outer surface, where it bounds a space 
through which the flexor tendons pass ; and its apex gives 
attachment to the anterior annular ligament of the wrist- 
joint and origin to the flexor brevis Tninimi digiti and 
opponens miuimi digiti. 

The dorsal surface^ is much larger than the palmar, and 
is rough for ligamentous attachment. 

The inferior' or metacarpal surface is divided by a ridge 
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into two smooth facets for articulation, the inner* with the 
fifth, and the outer* with the fourth metacarpal bone. 

The external surface articulates with the os magnum at 
the upper and posterior part, by means of a smooth articular 
facet,^ and at t'he lower part by the intervention of an inter- 
osseous ligament/ The internal surface presents one large 
articular facet,® peculiarly curved for articulation with the 
cuneiform bone, by which it is overlapped. 

The Metacarpus. {Plate VI.) 

The metacarpus consists of five bones, which form the 
body of the hand, and receive their name either numerically, 
commencing from the thumb, or according to their respective 
digit; such as the metacarpal bone of the thumb, index, 
middle, ring, or little fijiger. 

Each metacarpal bone presents a base or upper extremity, 
by which it articulates with the carpus ; a head or inferior 
extremity by which it articulates with a phalanx; and an 
intermediate portion, or shaft. 

The liead is somewhat of rounded form, and owing to the 
greater amount of flexion than of extension of the fingers, 
continues its articular surface considerably more into the 
palm than on the dorsum. 

On each side of the head is a depression, into which is 
attached the lateral ligament of the joint. 

The shaft is concave in its length on the palmar aspect, 
where it presents a sharp border, and slightly convex on its 
dorsal aspect, which forms a surface. The interosseous mus- 
cles take origin from the' lateral-surfaces of the shaft, and 
distinct markings may be observed for their attachments. 

The hases differ in each instance, and by this means the 
several bones may be distinguished one from the other. Each 
base articulates laterally with its neighly)urs, except that of 
the thumb, which alone is free, and thus three bones may be 
at once partly determined; that of the thumb having no 
lateral facet at all, that of the index none on its radial side, 
that of the little finger none on its ulnar side. 
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The metacarpal bone of the thurnb^ is much shorter but 
stouter than the others. On the palmar surface of its shaft 
the flexor ossis metacarpi pollicis^* takes insertion. Its carpal 
extremity articulates with the saddle-shaped surface of the 
trapezium,* to correspond with which it is concave from 
before backwards, and convex from side to side. It has no 
lateral facets since it does not articulate with the other meta- 
carpal bones ; but on its outer side is a more or less deve- 
loped tubercle for the insertion of the extensgr ossis metacarpi 
pollicis.^* 

The metacarpal bone of the index finger^^ articulates with 
three of the carpal bones. The carpal extremity articulates 
chiefly by a large central facet with the trapezoid ;® a small 
portion passing outwards to the trapezium,* and another 
inwards to the os magnum.'' When viewed from behind it 
seems to bifurcate and to enclose the trapezoid bone,^ but on 
the palmar surface the part which articulates with the os 
magnum extends into the carpus between that bone and the 
trapezoid, as a process of some size. Of the lateral surfaces, 
the inner presents two facets, or, sometimes one for articula- 
tion with the middle metacarpal bone ;^^ and the outer a 
tubercle for the insertion of the extensor carpi radialis 
longior.^* There is also a tubercle on the palmar surface for 
the insertion of the flexor carpi radialis.^' 

The middle or third metacarpal bone^^ may be at once 
recognized, and its hand determined by a stout process which 
extends up into the carpus from the posterior surface and 
outer or radial side of its carpal extremity, and which receives 
on its dorsal aspect the insertion of the extensor carpi radialis 
brevier.^® This extremity further articulates with the os 
magnum,' and on each side with the next metacarpal bone. 

The fourth metacarpal bone" articulates with two bones 
of the carpus, the os magnum' and imciform;^ and as the 
facet for the latter is much the larger, and necessarily more 
internal, the hand to which the bone belongs may be deter- 
mined. On its inner side is one facet for articulation with 
the fifth metacarpal bone, on its outer two, or one for the 
tliird. 
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The Jifth metacarpal bone articulates with the unciform 
bone,® and may be recognized by a tubercle on its internal 
lateral surface for the insertion of the extensor carpi ulnaiis/^ 
and a facet on its external lateral surface for articulation with 
the fourth metacarpal bone.^^ 

The Phalanges (Plate VI.) 

are three in number for each finger, except the thiunb, for 
which there are only two. They all resemble one another in 
being concave on the palmar surface, and convex on the 
dorsal ; and in having a shaft and two enlarged extremities. 
A phalanx may be recognized as belonging to the first, second, 
or third row, but to which finger it is impossible to determine, 
unless all are present, and then only by its length. Two 
lateral and one palmar ligaments attach the metacarpal bone 
to the first phalanx, and the phalanges to each other, pre- 
venting the extension of the fingers beyond the levelr of the 
metacarpus. The phalanges of the first row are very long, 
compared with those of either the second or the third row, 
and are much enlarged at their metacarpal extremity. This 
extremity articulates with the roimded head of the metacarpal 
bone by a cup-shaped articular surface of very small dimen- 
sions, so as to allow a great amount of motion; and by a 
tubercle on each side it receives the insertion of the inter- 
osseous and lumbrical muscles, whilst that of the thumb 
receives on its outer tubercle^^ the insertion of the abductor 
pollicis, and external head of the flexor brevis pollicis, on its 
inner tubercle^^ the adductor pollicis and internal head of the 
flexor brevis pollicis, and on its dorsal surface the insertion 
of the extensor primi intemodii pollicis. That of the little 
finger receives on its inner tubercle^* the insertion of the 
abductor minimi digiti and flexor brevis minimi digiti. 

The shaft of a phalanx along the borders of its palmar 
surface presents well-defined ridges for the attachment of the 
sheath of the flexor tendons. The inferior extremity articu- 
lates with a middle phalanx by a surface which is concave 

from side to side, and convex from before backwards. 

D 
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The phalanges of the second row are far inferior in size 
to the former, and their bases or larger extremities have on 
their artieular surfaces an antero posterior ridge, rendering 
the entire facet convex from side to side, and slightly concave 
from Ijefore backwards. The shaft gives insertion by ridges 
on the borders of its palmar surface to the two slips of the 
flexor sublimis digitorum/® and by its posterior surface to the 
central of the three slips of the extensor communis digitorum. 
The inferior extremity is similar to that of the first row. 
This bone is absent in the thumb. 

The phalanges of the third row (ungual) are small and 
peculiar : they articulate by their bases with the second row, 
and have the articular surface convex from side to side, con- 
cave from before backwards. The shaft receives the insertion 
of the flexor profundus digitorum^^ on its palmar surface, and 
on its dorsal surface the two lateral slips of the extensor 
communis digitorum united ; that of the thumb receives the 
insertion of the flexor longus poUicis on its palmar surface^ 
and of the extensor secundi intemodii pollicis on its dorsal 
surface. The terminal extremity is oval in form, flattened 
and rough on the palmar surface, but somewhat smooth on 
the dorsal, which corresponds to the position of the naiL 



BONES CONSTITUTING THE PELVIS. 

The Sacrum. {Plate VII.) 

The sacrum is an extension of the vertebral column down- 
wards, and consists of five sacral vertebrae, which, uniting 
into a triangular or wedge-shaped mass, fit between the ossa 
innominata, and so form the posterior wall of the pelvis. It 
is therefore described as one bone, which possesses an an- 
terior, a posterior, and two lateral surfaces, with a base and 
an apex. 

The anterior surface following the shape of the bone, is 
triangular with the base upwards. It is slightly concave 
from side to side, markedly so from above downwards, and 
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presents four transverse lines* which mark the original 
separation of the sacral vertebrae. At the extremities of 
these lines on both sides are the four sacral foramina^ through 
which the anterior sacral nerves leave the spinal canal. From 
the foramina grooves pass outwards upon the lateral masses 
of the bone, and from the ridges separating the grooves, as 
well as from the surface external to them, corresponding to 
about three sacral vertebrae, the fibres of the pyriformis 
muscle^ take origin. 

The posterior surface is convex both from above down- 
wards and from side to side, and upon it may be distinguished, 
though in an imperfect state of development, such parts of 
the vertebrae as would appear in a posterior view. Along the 
central line is a crest composed of the rudimentary spinous 
processes,* the first being tolerably distinct, whilst the rest 
are united together. The fifth is usually altogether absent, 
and thus the spinal canal at this point becomes uncovered. 
On each side of the spines the laminae* and articular pro- 
cesses are blended together, though the latter often appear as 
a range of tubercles, and are well marked upon the fifth 
sacral vertebra, where, in the form of a process or ridge on 
each side of the sacral canal, they are termed the comua^ or 
horns of the sacrum, and unite with similar ascending pro- 
cesses, namely the comua of the coccyx. Still further from 
the crest appear on each side the four posterior sacral fora- 
mina,'' through which four posterior sacral nerves are trans- 
mitted from the canal, whilst the fifth curves beneath the 
cornu of the sacrum. Lastly, the remainder of the surface 
corresponds to the transverse processes.^ It is very rough 
and tuberculated, and at the lower part gives origin to the 
glutaeus maximus muscle and attachment to the sacro-sciatic 
ligaments. The erector spinas muscles take origin from 
the posterior surface of the sacrum on each side of the 
crest. 

The lateral surface^ articulates with the ilium by means 
of an ear-shaped portion, described as the auricular surface, 
and behind and below this it presents a deep and rough 
depression for the attachment of posterior sacro-iliac liga- 

d2 
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xuents. At the lower part the surface assumes rather the 
form of a border, and attaches the sacro-sciatic ligaments. 

The idse of the sacrum much resembles a lumbar ver- 
tebra. It presents anteriorly the body*** thrown forwards so 
as to form a projection termed the promontory of the sacrum, 
and on each side of this a spreading surface, the ala.^^ 
Posterior to the Ixidy are the articular processes^^ widely 
separated from each other, and in direction looking backwards 
and somewhat inwards; next appear the laminae uniting 
posteriorly in the spinous process, and the whole enclosing 
the triangular aperture of the sacro spinal canaL^* The 
sacral canal is the continuation of the spinal canal, and con- 
tains the termination of the cauda equina. It is laid open 
at the lower part of the posterior surface of the sacrum, 
owing to the deficiency of the spine and laminae of the fifth 
sacral vertebra. 

The apex^*^ of the sacrum simply presents an oval facet 
for articulation with the first piece of the coccyx, and around 
it on each side the anterior fifth sacral nerve turns to the 
front. 

The Coccyx. (Plate YII.) 

The coccyx^* consists of three, four, or five small bones 
united together, and frequently also imited to the sacrum, 
like the sacrum they curve forwards, decrease in size from 
above downwards, and are concave in front, and convex 
behind. The anterior and posterior surfaces present the 
marks of original separation, and attach, respectively, anterior 
and posterior sacro-coccygeal ligaments. The first coccygeal 
bone is, when separate, much larger than the rest, and 
articulates with the apex of the sacrum : upon its posterior 
surface two processes, the comua of the coccyx,^^ ascend to 
meet the descending comua of the sacrum. 

The lateral borders of the united bones are irregular, 
the first bone frequently having a fairly marked transverse 
process. They give origin to the coccygeus and to the two 
great gluteal muscles and attachment to the sacro-sciatic 
ligaments. 
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The ajpcx of the coccyx frequently turns directly forwards, 
due probably to sitting, and it gives origin to the spliincter 
ani muscle. 



The Os Innominatum. {Plate VII.) 

The OS innoniinatum is made up of three bones, the ilium, 
the ischium and the pubes, all of which unite together in a 
deep cavity, situated upon the outer aspect of the bone, and 
termed the acetabulum. 

Of the three bones the ilium is by far the largest, and 
extends upwards in the form of an expanding ala.^ The 
ischium, which is next in size, runs downwards, enlarges into 
the tuberosity^ for the attachment of strong muscles and to 
receive the weight of the body in the sitting posture, and 
then, becoming finer, turns upwards under the name of the 
ascending ramus* of the ischium to meet the pubes. 

The pubes, or the smallest of the three bones, extends 
from the acetabulum at first inwards and nearly horizontally 
tow^ards its fellow of the opposite side under the name of 
the horizontal ramus* of the pubes. Here it enlarges into a 
flattened portion and then again descends obliquely outwards, 
as the descending ramus* of the pubes, to join with the 
ascending ramus of the ischixmi.* 

The OS innominatum is usually described as one entire 
bone, presenting two surfaces and four borders. 

The internal mrface is divided into two parts by a hori- 
zontal marking, the ilio pectineal line^ or prominence of the 
brim of the true pelvis, the part below entering into the 
formation of the true pelvis, the part above into the false. 
The part above the line which belongs to the false pelvis, is 
formed by the ilium only, and is directed inwards and for- 
wards. It presents posteriorly a rough and irr^ular portion,** 
part of which in the form of an ear articulates with the 
auricular surface of the sacrum, whilst the rest attaches the 
sacro-iliac ligament. The anterior part® of this division is 
concave in all directions, and gives origin to the iliacus 
muscle, whence termed the iliac fossa : and it is usually per- 
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forated by the nutrient foramen. The surface below the ilio 
pectineal line, or that which belongs to the true pelvis, is 
directed backwards and inw^ards, and is formed chiefly by the 
ischium and pubes. It presents a large aperture, the 
obturator foramen," which in life is occupied by a thin struc- 
ture, the obturator membrane. This foramen is oval in the 
male, but in the female it becomes tiiangular, owing to the 
greater obliquity of the rami of the pubes and ischium, for 
the enlargement of the outlet of the pelvis ; and it is deeply 
grooved at its upper margin for the passage of the obturator 
vessels and nerve. Fibres of the levator ani^^ arise from this 
surface near the upper portion of the internal margin of the 
foramen, and a large muscle, the obturator intemus," takes 
origin from the obturator membrane, the borders of the 
foramen and from the extensive surface posterior to the 
foramen as far as the margin of the bone. ^ 

The ecctemal surface presents centrally a deep circular 
cavity, the acetabulum, for articulation with the head of the 
femur. Its circimiference is deficient in the anterior inferior 
part^* for the passage of vessels and nei'ves into the joint, 
and it gives attachment to a fibre cartilaginous structui-e 
termed the cotyloid ligament,^* which, extending across the 
notch imder the name of the transverse ligament, serves to 
deepen the entire cavity. In the depths of the acetabulum 
is an irregular excavation, the sharp margin of which attaches 
the ligamentum teres,^^ whilst the fossa itself is filled with 
fat, vessels, &c. The acetabulum is formed by the union of 
the three bones,^ about one-fourth by the pubes, and of the 
remainder, rather more by the iscjiium than by the ilium. 
It is surrounded by and gives attachment to the capsular 
ligament. The surface of bone above the acetabulum corre- 
sponds to the ala of the ilium, and is marked by three curved 
lines, of which the superior" is the shortest, and cuts off a 
small rough portion for the origin of the glutaeus maximus." 
The middle^^ is the longest and most curved, commencing 
from near the anterior superior spinous process of the ilium 
and running to the posterior part of the great sciatic notch. 
The surface between these two curved lines gives origin to 
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the glutseus medius.^^ The inferior^^ curved line is not so 
well defined as the other two, but may be traced from the 
anterior inferior spine to the great sciatic notch. Between it 
and the middle curved line the glutseus minimus^^ arises, and 
between it and the acetabulum there is a rough marking for 
the origin of the external head of the rectus femoris.^^ 

The surface below, or internal to the acetabulum, presents 
the outer aspect of the obturator foramen,^^ the inner border 
of which together with the obturator membrane gives origin 
to the obturator extemus^* muscle, whose tendon is trans- 
mitted through a deep groove^* situated between the aceta- 
bulum and the tuberosity of the ischium. Anterior to the 
obturator foramen is the surface formed by the junction of 
the horizontal with the descending ramus of the pubes. From 
this part the adductor longus^ takes origin by a rounded 
tendon, and lower down, the adductor brevis** by fleshy fibres, 
the latter having a much larger origin than the former. From 
the descending ramus of the pubes and the ascending ramus 
of the ischium, extending as far as the tuberosity, the adductor 
magnus^^ arises. 

The borders of the os innominatum. — The superior border 
is called also the crest of the ilium. It is convex and much 
curved, and terminates both in front and behind in promi- 
nences termed respectively the anterior*^ and posterior^ 
superior spinous processes of the ilium. , 

It attaches three layers of muscles, and hence may be said 
to possess three lips, of which the external receives the in- 
sertion of theobliquus extemus muscle in its anterior three- 
fourths, whilst of its anterior extremity about one inch and a 
half gives origin to the tensor fasciae femoris, and of its 
posterior a fourth gives origin to the latissimus dorsi. 

The middle lip gives origin to the obliquus intemus by 
its anterior two-thirds, and behind this the erector spinae 
takes origin. 

The internal lip gives origin to the transversalis abdominis 
by its anterior two-thirds, and by the posterior fourth to the 
quadratus lumborum. At the anterior superior spinous pro- 
cess^^ Poupart^s ligament is attached, and the anterior border 
commences. 
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The anterior border commences from the anterior superior 
spinous process, and for the first inch gives origin to the 
sartorius.*^ It next presents an elevation, the anterior inferior 
spinous process,** from which arises the internal head of the 
rectus femoris muscle, and to which is attached also the ilio 
femoral ligament, a collection of fibres which strengthen the 
capsule of the hip-joint Below the inferior spine the border 
becomes smooth, forms a groove** for the passage of the 
tendons of the psoas and iliacus muscles in their exit from 
the false pelvis, and then again presents an elevation, the ilio 
pectineal eminence,** into which is inserted when present the 
psoas parvus muscle. From this eminence the ilio-pectineal 
line extends inwards to terminate in a little process, the spine 
of the pubes,** the line together with the depression in front 
of it, giving origin to the pectineus muscle,*^ whilst to rather 
more than an inch of the sharp margin adjoining the spine of 
the pubes Gimbemat's ligament is attached, and to the spine 
itself Poupart's ligament. From the spine of the pubes a 
rough margin, the crest of the pubes,*' is continued inwards 
to the termination of the border, about one inch in length. 
It gives insertion to the external oblique muscle and to the 
united tendon of the internal oblique and transversalis 
muscles, and origin to the pyramidalis and rectus abdominis. 
Descending from the inner point of the crest is an oval 
surface,** rough for the attachment of a fibro-cartilage, by- 
means of which the two pubic bones articulate with each 
other, and here commences the inferior border. 

The inferior border is extremely thin, and is formed by 
the pubes and ischium only. From its anterior margin for 
rather more than two inches the gracilis muscle*® takes origin ; 
behind this the crus*^ and erector penis in the male, clitoridis 
in the female ; behind these again the elevator*^ and com- 
pressor urethrse or deep transversus perinsei, and low down, 
near the tuberosity, from a small space, the transversus 
perinaei.** Below this point the border suddenly enlarges into 
the tub^rosity^ of the ischium, and here becomes separated 
from the posterior border. 

The tuberosity gives origin by a large and distinct 
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roughening*^ at its upper broad part to the hamstring 
muscles, the semimembranous above and the long head of 
the biceps and semitendinous below. From the outer border 
the quadratus femoris** and fibres of adductor magnus arise, 
and from the upper part of the inner border shelving into the 
lesser sacro-sciatic foramen the gemellus inferior. The inner 
border projects in the form of a sharp edge of bone which 
gives attachment to the great sacro-sciatic ligament.** 

Continuing the circumference of the os innominatum the 
posterior border extends from the tuberosity of the ischium* 
upwards to the posterior superior spinous. process^ of the 
ilium, from which point the description of the borders was 
commenced. The posterior border presents immediately 
above the tuberosity a groove or depression, the lesser sciatic 
notch,*^ and this by means of the great sacro-sciatic ligament 
becomes converted into a foramen, through which the 
obturator intemus passes outwards and the pudic vessels 
and nerves inwards to the perinaeum. Separating the lesser 
sciatic notch from a very extensive space, the greater sciatic 
notch,*'^ is a triangular process, the spine of the ischium.*® 

The spine gives origin by its external surface to the 
gemellus superior, by its internal surface to the levator ani 
and coccygeus ; and receiving the attachment of the lesser 
sacro-sciatic ligament at its apex, converts the great sciatic 
notch*' into a large foramen, through which the gluteal vessels 
and nerve, the pyriformis muscle, the sciatic vessels and 
nerves, and the pudic vessels and nerve, and filaments of the 
sympathetic nerve leave the pelvis in order from above down- 
wards. Above the great sciatic notch is the posterior inferior 
spinous process,*^ and this is separated by a small notch only 
from the posterior superior spinous process** of the ilium, 
from which the superior border has been seen to commence. 

The Pelvis. (Plate II.) 

The pelvis is the space enclosed by the sacrum and ossa 
innominata, but since the iliac portions of those bones ascend 
considerably above the sacrum, and one portion of the cavity 
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is more capacious than the other, it has been divided into a 
true and o, false pelvis. 

The false j>elvi8 is bounded laterally by the expanding 
alae* of the iliac bones, having beliind the last lumbar 
vertebra,* between which and the ala is the ilio-lumbar 
ligament, and in front an open space limited only by the 
softer tissues of the abdominal waUs. The cavity thus formed 
is much more extensive at its upper than at its lower portion, 
and is separated from the true pelvis by what is termed the 
brim of that space. The brim commences in front with the 
horizontal ramus* of the pubis, and passes backwards through 
the i^io-pectineal eminence* and along the ilio-pectineal line* 
to the sacro-iliac sjmchondrosis,^ where the promontory of the 
sacrum connects this border with that of the opposite side. 
The cavity contains a very large portion of the intestinal 
canal, as well as muscles, vessels, and nerves; and it has 
consequently been connected in the description of the 
abdominal cavity, and divided into three regions, a right and 
a left iliac, and a centre or hypogastric. The inner surface of 
each ala is termed the iliac fossa ; it gives origin to the iliac 
muscle ; and is occupied on the right side by the coecum and 
on the left by the sigmoid flexure of the colon. The central 
portion is occupied by convolutions of the small intestines, 
by the upper part of the bladder wlien that viscus is dis- 
tended, and in the female during gestation by the gravid 
uterus. 

The minutiae of the external parts of the osseous boundary 
of the false pelvis, namely, the outer surface and the margins 
of the ala of the iliac bone, have previously been described. 
(Page 39, &c.) 

The true pelvis is a cavity of smaller dimensions than the 
false pelvis, and is bounded by strong osseous walls, which are 
formed posteriorly by the sacrum^ and coccyx, laterally and 
in front by the ischial and pubic bones ; it is therefore much 
deeper behind than in front. It is the space through which 
the child passes in parturition. It jKJSsesses a superior 
aperture or brim, and an inferior aperture or outlet, and, in 
consequence of the curve taken by the cavity, and of its 
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irregular depth, it follows that these apertures occur in a 
plane, horizontal neither to each other nor to the body. 

The superior aperture or brim of the true pelvis has 
already been mentioned as the line of separation between it 
and the false pelvis. It is slightly larger in the male from 
before backwards than from side to side; it is indented 
posteriorly by the promontory of the sacrum ; and it is placed 
very obliquely with regard to the central line of the body, so 
that its axis would occur in a line drawn from the umbilicus 
to the tip of the coccyx. The inferior aperture of the osseous 
pelvis is extremely irregular, being indented laterally by the 
greater and lesser sciatic notches, and having the projection 
of the coccyx posteriorly ; but it is rendered more regular in 
form and smaller in size by the greater and lesser sacro 
sciatic ligaments, which extend from the lateral margins of 
the coccyx and sacrum to the tuberosity and spine of the 
ischium. The plane of this aperture is such that its axis 
would be within the line drawn from the promontory of the 
sacrum through a point midway between the tuberosities of 
the ischia. 

The cavity of the true pelvis curves in accordance with 
the sacrum, and is occupied by the bladder and rectum, by 
large vessels and nerves ; also in the male by the prostate 
gland, vesiculse seminales, and vasa deferentia, and in the 
female by the vagina, uterus and ovaries. 

The female pelvis differs in many points from that of the 
male. It is less developed for strength and more delicately 
formed, but it is of larger dimensions, particularly in the 
transverse diameter. In the false pelvis the alse are more 
shallow but extended in width, and in the true pelvis the 
brim is oval, with the long diameter from side to side. The 
pubic arch is larger, smoother on its posterior aspect, and is 
rounded at the symphysis pubis, not ascending to a sharp 
angle, as in the maleu 

The obturator foramen is more triangular, its inner portion 
being cut off by the great divergence of the sides of the pubic 
arch. Lastly, the sacrum is somewhat shorter, but broader 
and less curved, and the coccyx more movable ; whilst the 
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whole cavity is not so deep as in the male. The sacrum is 
less curved in the female because the promontory is not so 
prominent. 



THE LOWEK EXTEEMITY. 

The Femur. {Plate VIII.) 

The femur is the only bone in the thigh. It articulates 
with the OS innominatum by means of a rounded hcad^ pro- 
jecting obliquely inwards, and upwards from the shaft of the 
bone, to which it is connected by the intervention of a 
contracted portion or neck.* The head is in shape about 
two-thirds of a sphere, and is smooth for articulation with the 
acetabulum. The articular surface is surrounded by a line 
which marks the attachment or extent of the articular 
cartilage, but near its centre it presents a roughened de- 
pression in which is attached the ligamentum teres.* 

The Tieck supports the head upon its summit, and is 
attached to the shaft by its base. It is flattened from before 
backwards, extends upwards and inwards with an obliquity 
gradually decreasing as the subject advances in years, and it 
is marked throughout with numerous vascular foramina. At 
the junction of the neck with the shaft there is formed 
anteriorly a well-defined line for the at&chment of the 
capsule of the hip-joint, but posteriorly this ligament is 
attached more closely to the head and not to so rough a line. 
There is, however, more externally, on the posterior aspect, 
an elevated ridge uniting together two large processes, the 
trochanters, and hence called the intertrochanteric ridge. 

The trochanter major^ is a continuation of the shaft up- 
wards, projecting above the level of the neck, and may be 
said to be of quadrilateral form, having four borders and two 
surfaces. The anterior border presents a rough depression for 
the insertion of the glutaeus minimus f the posterior forms 
the intertrochanteric ridge; the superior^ gives insertion to 
the pyriformis, gemellus superior, obturator internus, and 
gemellus inferior, the tendon of these muscles extending 
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downwards, upon the inner surface of the great trochanter 
towards the digital fossa ; and the inferior border is simply 
a line separating the trochanter from the outer surface of the 
shaft, and marking the uppermost origin of the vastus ex- 
ternus.^^ With regard to the surfaces, the internal exhibits 
a large depression, the digital fossa,® wliich receives the 
inserting tendon of the obturator extemus ; and the external 
is divided into two portions by a line running from behind 
downwards and forwards, an upper or anterior, for the in- 
sertion of the glutseus medius,® and a lower or posterior, 
which is covered by a synovial sac to permit the gliding 
motion of the tendon of the glutseus maximus. 

The trochanter minor^ is a rounded prominence at the 
inner and posterior part of the upper extremity of the bone, 
the lower end of the intertrochanteric ridge. It gives inser- 
tion to the united tendon of the psoas magnus and iliacus 
muscles. 

The shaft of the femur is cylindrical in form, curved for- 
wards slightly in its length and inclining inwards towards 
the knees, so it follows that the femur of a female would 
have a greater inclination inwards than that of a male, in 
consequence of the greater breadth of the female pelvis. The 
shaft presents on its posterior aspect a strongly marked longi- 
tudinal ridge, the linea aspera, and this communicates above 
with both trochanters, and below bifurcates into two lines, 
which, leading to the condyles, are termed the condyloid 
ridges. The linea aspera may be said to consist of three fine 
lines separated from each other by two intervals, as thus the 
mode of attachment of muscles becomes much simplified. 
The external of the three lines gives origin to the vastus ex- 
ternus,^^ from the great trochanter to the upper third of the 
external condyloid ridge; the internal gives origin to the 
vastus internus,^^ a muscle which also arises from the line 
leading from the lesser trochanter ; and the middle, in its 
whole extent from the trochanter major to its termination, 
gives insertion to the adductor magnus,^^ whilst a continua- 
tion of this line upwards upon the posterior border of the 
trochanter major gives insertion to the quadratus femoris,^* 
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and receives the name of the linea quadrati. Now, concern- 
ing the intervals between these lines, the external, which lies 
between the adductor magnus and vastus extemus, is roughened 
by two muscles, the insertion of the gluteus maximus^* in its 
uppermost three inches and the origin of the short head of 
the biceps" in its lower half. The internal interval, which 
lies between the adductor magnus and the vastus intemus, 
gives insertion by its middle third to the adductor longus/* 
and above and slightly external to this to the adductor 
brevis.^' From this point the line ascends to the lesser tro- 
chanter, and into it the pectineus^^ is inserted. 

The internal surface of the shaft gives origin to the vastus 
intemus,^^ the external surface to the vastus extemus^® near 
the trochanter major, but not to any extent downwards. The 
anterior surface gives origin to the crureus^® in about its 
upper half or two-thirds, and nearer the lower part to a small 
muscle, the subcrureus.-^ 

The lower extremity of the femur increases suddenly to a 
large size when compared with the size of the shaft. It 
consists of two large articular masses termed condyles, sepa- 
rated from each other posteriorly by a considerable space, the 
intercondyloid notch, but continuous anteriorly. 

The internal condyle^^ is the larger, projects more laterally 
and extends lower, but the extemaP^ is thrown more forward 
of the two. Each articulates with the tibia by an inferior 
convex surface, which is smooth for the articular cartilage, 
and this smoothness extends upwards upon the posterior 
surface for the same articulation in flexion of the leg, and also 
upwards upon the anterior surface for articulation with the 
patella. It must be noticed that the surface for articulation 
with the patella is continuous upon the two condyles, an 
antero-posterior groove alone marking the separation, but 
that the portion upon the external condyle is much the larger, 
being broader and extending higher. By this means it will 
be afterwards seen that the side to which the patella belongs 
may be ai once recognized. The lateral prominence of the 
internal condyle gives attachment to the internal lateral 
ligament, and projects upwards and backwards in the form 
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of a small tubercle, which, on looking to the back of the 
bone, is found to be the termination of the internal condyloid 
ridge, and gives insertion to the tendon of the adductor 
magnus" muscle. The lateral prominence on the external 
condyle attaches the external lateral ligament, and imme- 
diately below this may be seen a small fossa which gives 
origin to the popliteus muscle,*' and from which a groove 
covered with cartilage extends backwards occupied by the 
tendon of the same muscle. 

A posterior view of the entire lower extremity of the 
femur presents the intercondyloid notch, in the sides of 
which, formed by the outer surface of the internal condyle 
and the inner surface of the external condyle are rough 
depressions for the attachment of the posterior** and anterior** 
crucial ligament respectively. Altogether above the condyles 
is a triangular space between the two condyloid ridges, and 
within this space, upon the outer side,** immediately above 
the articular surface of the external condyle, the plantaris 
and the outer head of the gastrocnemius take origin, the 
former often from a smaU fossa. Above the articular surface 
of the internal condyle arises the internal head of the gastroc- 
nemius ;*^ and here again may be noticed the tubercle for the 
insertion of the adductor magnus. 

The Patella. 

The patella, or knee-cap, is a small triangular bone, 
frequently described as sesamoid, or contained within the 
tendon of the quadriceps extensor muscle. It is situated 
over the knee-joint, its base upwards, its posterior surface 
gliding upon and articulating with the condyles of the 
femur. 

The anterior surface is subcutaneous, being covered only 
by a bursa and the integument ; into it are inserted fibres of 
the quadriceps extensor, giving it an appearance longitudi- 
nally like the grain in wood. 

The posterior surface is chiefly articular and presents two 
foss», separated from eacKother by an elevation, and exactly 
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adapted to the anterior part of the articular surface of the 
lower extremity of the femur. As mentioned in the descrip- 
tion of the femur, the external of the two depressions is the 
larger and deeper, to correspond with the external condyle, 
and thus the side to which the bone belongs may be de- 
termined. The lower part of the posterior surface is non- 
articular and overlaps the joint. The bdse of the bone is 
upwards, and gives insertion to fibres of the quadriceps 
extensor. The apex is directed downwards, and attaches the 
ligamentum patellae. 

The lateral borders are connected also with the tendon of 
the quadriceps extensor, and with this and the ligamentum 
patellae the two lateral ligaments of the knee-joint are con- 
nected. 

The Tibia. (Plate VIII.) 

The tibia is the internal and larger of the two bones of 
the leg. 

The superior extremity, which alone articulates with the 
femur and receives the weight of the entire body, is very con- 
siderably larger than any other portion of the bone. Its 
superior surface,^ by which it articulates with the femur, 
presents two large and smooth depressions, separated from 
each other by an elevated process of bone, the spine* of the 
tibia. The depressions articulate with the condyles of the 
femur, and are deepened by means of a semilune of inter- 
articular fibro-cartilage, situated upon their free margins; 
whilst the spine itself, which is bifid at the apex, ascends in 
the interval described as the intercondyloid space of the 
femur. The spine gives attachment to the anterior and 
posterior extremities of the external semilunar cartilage, but 
not to those of the internal, which do not so closely approach 
it; and from a rough depression immediately in front and 
behind the spine the anterior and posterior crucial ligaments 
take strong attachment. For the purpose of supporting the 
articular depressions the upper extremity of the tibia projects 
considerably on each side, and the prominences are termed 
the internal^ and external* tuberosities. 
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The internal tuberosity,* which is the larger of the two, 
gives attachment by the lateral portion of its circumference 
to the internal lateral ligament, and into a rough depression 
at its posterior part the semimembranosus* muscle is in- 
serted. The external tuberosity presents on the posterior 
part of its circumference a small facet,* the direction of which 
is outwards, downwards and backwards for articulation with 
the head of the fibula, and in contact with this, but above 
behind and internal to it, there is a smooth groove,^ along 
which the popliteus muscle runs to its insertion, whilst im- 
mediately in front of the facet a few fibres of the extensor 
communis digitorum arise, 

The anterior aspect of the upper extremity of the tibia 
presents only a solid protuberance of bone termed the 
tubercle,^ which gives attachment to the ligamentum patellaa, 
or, as it may be described, the tendon of the quadriceps ex- 
tensor ; a bursa intervening between the tendcwi and the bone. 

The sJiaft of the tibia is markedly triangular, having three 
distinct surfaces, separated by three borders. The anterior 
border® extends from the tubercle downwards to the lower 
extremity. It is commonly called the shin-bone and is 
sharp and prominent in its upper three-fourths, but in the 
lower fourth it is smooth and curves inwards towards the 
malleolus, in consequence of the passage of the extensor 
tendons over this part of the bone. The vniemal border** 
extends from the internal tuberosity to the posterior margin 
of the malleolus, and it is most developed in its central thirds 
where fibres of the soleus muscle arise. 

The external border** commences from the articular facet 
for the fibula, and extending downwards, bifurcates below 
for the production of a groove in which the lower extremity 
of the fibula is fixed. To this border is attached the int^- 
osseus membrane between it and the fibula. 

The internal sv/rfac^^ is situated between the anterior and 
internal borders, and may be felt upon the inner side of the 
leg, subcutaneous in its whole extent and continuous with 
the inner surface of the malleolus. Upon its upper part, 
about the level of the tubercle of the tibia, three muscles," 

K 
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the sartorius, gracilis, and semitendinosus take insertion, 
uniting and sending processes of their tendon to strengthen 
the thick aponeurotic fascia of the leg. 

The external surfae^^ is situated between the anterior and 
external borders. For the greater part of its extent it looks 
directly outwards, and gives origin to the tibialis anticus, but 
the lower fourth of the surface following the course of the 
anterior border curves over the front of the lower extremity 
of the tibia and becomes smooth for the passage of the 
extensor tendons. 

The posterior surface occupies the space between the 
external and internal borders. In the upper third a distinct 
line^* may be observed running from the articular facet for 
the fibula downwards and inwards to the internal border 
thus cutting off a triangular portion above the line for the 
insertion of the popliteus muscle.^^ The line itself gives 
origin to part of the soleus, and the surface below the line, 
which is perforated by the nutrient canal in a downward 
direction, gives origin as far as its lower third to two muscles, 
the flexor longus digitorum^® chiefly, and at the outer part 
near the external border to the tibialis posticus. ^^ 

The lower extremity of the tibia is somewhat larger than 
the shaft, and by its articulation with the astragalus is the 
means of transmitting the weight of the body upon the tarsus. 
From its inner side a triangular process of bone, termed the 
internal malleolus^^ projects downwards internal to the astra- 
galus so as to assist in keeping that bone in position in the 
ankle-joint. Its apex^* gives attachment to the internal 
lateral ligament. 

The inferior or articular surface^^ of this extremity is 
quadrilateral, concave from before backwards but sinuously 
curved laterally, and extends downwards upon the outer sur- 
face of the internal malleolus. It articulates with the upper 
and with the internal surface of the astragalus. 

The anterior surface is continuous with the anterior sur- 
face of the shaft, and is crossed by the same extensor tendons, 
whilst its margin gives attachment to the anterior ligament 
of the ankle-joint. 
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The posterior surface is continuous with the posterior 
surface of the shaft, and is crossed by the tendon of the flexor 
longus pollicis. This aspect of the malleolus is deeply grooved** 
by the tendons of the tibialis posticus and flexor communis 
digitorum muscles. 

The internal surface of the extremity, that is, the malleo- 
lus, is subcutaneous. 

The external surface is concave from before backwards 
for the reception of the fibula, to which it is connected by 
ligaments, and its margins are formed as before mentioned by 
the bifurcation of the external border. 

The Fibula. {Plate VIII.) 

The fibula is a long and slender bone, situated upon the 
outer side of the leg. It is slightly curved backwards, so 
that from its upper to its lower extremity it becomes con- 
cave. 

The head or upper extremity presents a facet^ upon its 
upper and internal part, which is directed upwards, forwards 
and inwards for articulation with a similar facet upon the 
external tuberosity of the tibia. The margins of this facet 
attach the anterior and posterior ligaments of the superior 
tibio-fibular articulation. Posteriorly the head is prolonged 
upwards in the form of a conical process of bone, the styloid 
process,* to the apex of which the short external lateral liga- 
ment of the knee-joint is attached, and from whose base the 
soleus muscle takes origin. The outer surface of the head 
attaches the long external lateral ligament of the knee-joint, 
and gives insertion to the tendon of the biceps,* whilst from 
the anterior part some fibres of the extensor longus digitorum 
and external to them, fibres of the peroneus longus arise. 

Passing now to the shaft, four lines or ridges may be de- 
termined, none of which really extend the length of the bone, 
and therefore they can scarcely be designated borders, but 
they are sufficient to separate and define certaii^ portions or 
surfaces. These lines from their position may be termed 
anterior external* and internal,* and posterior external' and 

E 2 
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internal*, and, when recognized, the fibula, usually considered 
so difficult, becomes comparatively simple. From the front 
of the head one ridge descends for a short distance and 
divides into two, one of which, the anterior irUemcU line,* in- 
clines inwards and attaches the interosseous membrane be- 
tween the fibula and tibia ; it is called the interosseus line, 
and terminates below in a rough ligamentous portion,® where 
the two bones are connected together by a strong interosseus 
ligament. The other line, the anterior external,'^ running 
downwards, curves outwards to the centre of the external 
surface of the malleolus ; and about two inches above its ter- 
mination a short line extends from it to the anterior border 
of the malleolus, and thus cuts off a portion of the bone 
which may be felt beneath the integument immediately above 
the outer ankle. 

A posterior view of the bone exhibits the remaining two 
lines. Of these the posterior eodemaF runs from the outer 
part of the base of the styloid process downwards to the pos- 
terior margin of the external malleolus, and is often indistinct 
at the upper part; whilst the posterior internal^ runs fix)m the 
inner part of the base of the styloid process downwards 
obliquely towards tjie interosseous line, which it m^ or may 
not join about the lower fourth of the bone. 

The space between the anterior external* and anterior 
internal* lines is the anterior surface of the fibula. It is ex- 
tremely narrow above but widens as it descends, and gives 
origin to three muscles, the extensor communis digitorum 
longus,® peroneus tertius,^^ and extensor proprius poUicis.^^ 
The second of these is continuous with the first, and both 
arise as one muscle from the upper four-fifths. Internal to 
them and closer to the interosseus line the extensor proprius 
pollicis arises from the lower two-thirds. 

The external surface lies between the anterior external* 
and the posterior external' lines. In the upper part it appears 
as a deep groove, and below turns to the back of the ex- 
ternal malleolus, giving origin to two muscles,^ the peroneus 
longus by its upper,-| and peroneus brevis by its lower,|- the 
latter being in front of the former. The posterior surface lies 
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between the posterior external^ and the posterior internal® 
lines. In the upper third it is much roughened, and gives 
origin to the soleus muscle/* but in the lower two-thirds it 
becomes smooth, and with the exception of the lowest two 
inches gives origin to the flexor longus poUicis muBcle.^* 

Between the posterior internal line® and the interosseous* 
line there yet remains a longitudinally grooved portion of the 
bone, which occupies about two-thirds the length of the 
fibula. This part may be described as the internal surface, 
and gives origin to the tibialis posticus muscle." 

The lower extremity of the fibula or external malleolus is 
of pyramidBl form, attached to the shaft by its base. Its in- 
temal surface presents a triangular facet,^® smooth for articu- 
lation with the astragalus ; whilst behind and below this 
there is a deep and rough depression for the attachment of 
the posterior fasciculus of the external lateral ligament of the 
ankle-joint. The external surface of the malleolus is divided 
into two parts by a prominent ridge which is continuous with 
the anterior external border of the shaft, namely, an anterior^'* 
or subcutaneous part, and a posterior part^' which is continu- 
ous with the external surface of the shaft, and is grooved by 
the tendons of the peroneus longus and brevis in their pass- 
age to the foot. 

The anterior border of the malleolus gives attachment to 
the anterior fasciculus of the external lateral ligament of the 
ankle-joint, and the apex gives attachment to the middle 
fasciculus^® of the same. The posterior border is smooth and 
bevelled. 

The Tarsus. (Plates IX & X.) 

The tarsuB is composed of seven bones : the os calcis ; 
astragalus ; scaphoid ; three cuneiform, internal, middle and 
external; and the cuboid bone. All of these present six 
sides tolerably distinct. 

The Os Calcis, or Calcaneum. {Plate IX.) 

The OS calcis is the largest of the tarsal bones, and gives 
the form to the heel. The superior surface is divided into two 
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unequal parts, a posterior/ which is smooth, concave from 
behind forwards, arid occupied in the living subject by a mass 
of loose fat and cellular tissue ; and an anterior^ much laiger, 
overlapped by the astragalus, and presenting a deep groove' 
between two articular facets. Of the two facets, both of 
which articulate with the astragalus, the posterior is convex 
for the reception of the body of that bone and its posterior 
and outer margins attach the posterior and external astragalo- 
calcanean ligaments; whilst the anterior is elongated and 
concave for the reception of the head, and this projecting con- 
siderably on the inner side there takes the name of the susten- 
taculum taU.* The anterior border of this facet gives attach- 
ment to the inferior calcaneo scaphoid ligament, the separating 
groove* in direction forwards and outwards being rough for 
the attachment of the strong interosseus astragalo calcanean 
ligament, which binds the two bones firmly together. In 
front of the groove the extensor communis brevis digitorum* 
takes origin. 

The inferior surface presents posteriorly two tubercles, 
an intemal,« which is large, and by its inner surface gives 
origin to the abductor pollicis and flexor brevis digitorum 
muscles, and an external,'' small, for the origin of the abductor 
minimi digiti Between the two tubercles the plantar fascia 
is attached, and in front of them a rough depression gives 
attachment to the long plantar or long calcaneo-cuboid liga- 
ment.® As this surface extends forwards it gradually narrows 
and terminates anteriorly in a third tubercle, which, together 
with a roughened fossa in its front, give attachment to the 
short plantar or short calcaneo cuboid ligament.® The anterior 
surface^^ is entirely smooth for articulation with the cuboid 
bone, and may be seen to recede above, but protrudes below. 
The posterior surface receives the insertion of the tendo 
achiUis^^ by a well-defined roughened marking at the lower 
part: above this it is smooth, a bursa here intervening 
between the tendon and the bone. The external surface is 
flat, but gives attachment to the middle fasciculus^^ of the 
external lateral ligament by a tolerably distinct tubercle near 
its centre, and in front of this, in a well-marked bone, a 
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groove may be defined separable into two parts for the trans- 
mission of the peroneus brevis above and peroneus longus 
below. The interned surface is smooth, and gives origin to 
the flexor accessorius muscle/* and owing to the prominence 
of the sustentaculum tali, it presents a large open space 
through which the posterior tibial vessels and nerve together 
with the tibialis posticus, flexor communis digitorum and 
flexor longus poUicis muscles pass into the sole of the foot, 
the last muscle occupying a-groove^^ on the under surface of 
the sustentaculum tali. 

The Astragalus. {Plate IX.) 

The astragalus is the only bone which supports the leg 
and transmits its weight upon the tarsus. It presents a 
body,^ and running forwards and inwards a rounded process 
or head,' attached to the body by a contracted portion or 
neck^ The superior surface articulates with the tibia by a 
large quadrilateral smooth surface, which is broader in front 
than behind, so as to allow a greater amount of motion when 
the foot is extended ; and in front of this is a rough depres- 
sion* upon the neck for the attachment of the anterior fasci- 
culus of the external lateral ligament, and the anterior tibio 
tarsal ligament The inferior surface articulates with the os 
calcis by two facets, a posterior* large and. concave, broader 
from side to side, and attaching by its posterior and outer 
margins the posterior and external astragalo calcanean liga- 
ments, and an anterior^ convex situated beneath the head, 
and peculiar in that a portion of it articulates, not with the 
OS calcis, but with the calcaneo scaphoid ligament, for the 
purpose of increasing the elasticity of the arch of the foot. 
The two facets are separated by a deep depression,^ into which 
is attached the calcaneo astragaloid ligament. 

The anterior surface^ is convex, longer in the transverse 
diameter, and smooth for articulation with a corresponding 
concavity in the posterior surface of the scaphoid bone. The 
posterior surface is very small from above downwards, and is 
occupied by a groove running inwards for the passage of the 
flexor longus pollicis muscle.^ 
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The exterrud surface is mainly composed of a smooth trian- 
gular facet/^ with the base upwards, and concave from above 
downwards. It is very much larger than the facet on the 
inner surface, thus rendering the two sides of the bone easily 
recognized, and it articulates with the outer malleolus or 
inferior extremity of the fibula. To a roughened depression 
behind this facet, the posterior division of the external lateral 
ligament is attached. 

The internal surface is small, and, by a somewhat semi- 
lunar facet^^ at the upper border, articulates with the internal 
malleolus or lower extremity of the tibia, whilst its lower 
half is rough and gives attachment to the internal lateral 
ligament.^^ 

The Scaphoid Bone. {Plate X.) 

The scaphoid bone, named from its resemblance to a boat, 
is situated upon the inner side of the foot. Its posterior 
mrface^ is pear-shaped, with the narrow extremity inwards, it 
is deeply concave, and forms a socket for the head of the 
astragalus. The anterior surface is convex from side to side, 
and marked by two ridges separating the whole into three 
facets '• *' * for articulation with the three cuneiform bones. 
The internal surface, or, more properly speaking, the internal 
extremity, is rough and tuberculated, and gives insertion 
below to the tibialis posticus muscle.* 

The external surface is often marked by a facet^ for articu- 
lation with the cuboid bone, and it attaches scapho-cuboid 
and external calcaneo scaphoid ligaments. The superior sur- 
fax^ is convex, and roughened by the attachment of liga- 
ments, which pass from it to all the bones of the tarsus 
except the os calcis, and the inferior surface® is rough for the 
attachment of tarsal ligaments, especially the inferior cal- 
caneo scaphoid, upon which, being formed of yellow elastic 
tissue,, depends the entire elasticity of the arch of the foot. 

The Internal Cuneiform Bone. {Plate X.) 

The internal cuneiform bone resembles a wedge, and is 
situated in the tarsus, with its thin border upwards on the 
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dorsum of the foot The posterior surface^ is concave and 
smooth for articulation with the internal facet upon the 
anterior surface of the scaphoid. The anterior surface* like- 
wise presents an articidar facet, but this facet is far longer 
from above downwards than from side to side ; it is some- 
what convex, and articulates with the metatarsal bone of the 
great toe. The extemai surface is that in contact with the 
middle cuneiform bone, with which it articulates by means 
of a peculiar, narrow facet,' extending along the upper and 
the posterior borders. There is always a more or less 
distinctly marked facet^ at the anterior extremity of the 
upper border for articulation with the second metatarsal 
bone, and the rest of the surface is rough for the attach- 
ment of the interosseous ligament between it and the middle 
cuneiform. 

The irUemcU surface is convex from above downwards, 
and is marked near the lower border by a smooth surface* for 
the tendon of the tibialis anticus to play over. 

The superior portion of the bone is the sharp border of 
the wedge, and appears on the dorsum of the foot, and 
attaches dorsal tarsal ligaments. 

The inferior surface® or base of the wedge, projects into 
the sole of the foot considerably lower than either of the 
other cuneiform bones, and receives the insertion of the 
tibialis anticus, as well as some fibres of the tibialis posticus. 
It also attaches plantar tarsal ligaments. 

The Middde Cuneiform. (Plate X.) 

The middle cuneiform is much the smallest of the three, 
and resembles a wedge with the base upwards. The posterior 
swrfacf^ is somewhat triangular, concave from above down- 
wards, and articulates with the central facet on the anterior 
surface of the scaphoid. 

The anterior smface^ is triangular, smaller than the pos- 
terior, and articulates with the base of the second metatarsal 
bone. The internal surface presents an articular facet* exactly 
corresponding to that on the outer side of the internal 
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cuneiform bone with which it articulates. This facet is long 
and narrow, and occupies the posterior and superior borders, 
whilst the rest of the surface is rough for the attachment of 
the interosseous ligament. 

The external surface is smooth* posteriorly for articulation 
with the external cuneiform, rough anteriorly for the attach- 
ment of the interosseous ligament between it and the same 
bone. 

The superior surface, or base of the wedge, is on the 
dorsum of the foot, and gives attachment to dorsal liga- 
ments. The inferior aspect or edge of the wedge extends 
into the sole. 

The External Cuneiform. {Plaie X.) 

The external cuneiform is intermediate in size between 
the other two, and resembles a wedge with its base upwards. 
The posterior surface^ articulates with the outermost facet of 
the scaphoid bone by a smooth facet obliquely placed from 
side to side and concave as though adapted to a sphere. The 
anterior surface* is somewhat triangular and articulates with 
the third metatarsal bone, projecting slightly into the meta- 
tarsus between the second and fourth bones of that region. 

The internal surface presents a facet^ upon its posterior 
margin elongated from above downwards, and somewhat 
irregular, for articulation with the middle cuneiform bone ; 
whilst at the anterior margin there are two small facets, one 
above the other, and frequently united into a narrow elongated 
surface,^ for articulation with corresponding facets, or surface 
upon the outer side of the base of the second metatarsal 
bone. The rest of the surface is rough for the attachment of 
an interosseous ligament between the two bones. The eoo- 
temal surface articulates with the cuboid bone by a large 
facet* at its posterior and upper portion, and with the fourth 
metatarsal bone by a small facet^ at the upper extremity of 
the anterior margin. 

The superior surface, which is seen on the dorsum of the 
foot, gives attachment to dorsal ligaments, and the inferior 
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aspect or sharp margin of the wedge gives attachment to 
plantar ligaments. 



The Cuboid Bone. {Plate IX.) 

The cuboid is the outermost of the smaller tarsal bones. 
The posterior surface^ is altogether smooth for articulation 
with the OS calcis, and at its inferior and inner part projects 
backwards to underlap the articular surface of that bone, and 
so to materially strengthen the joint. 

The anterior or metatarsal surface articulates with the 
fourth* and fifth** metatarsal bones, and is therefore divided 
into two articular facets by a slight elevation, the external* 
of the two, or that for the metatarsal bone of the little toe, 
being the larger. 

The internal surfoM articulates with the external cunei- 
form bone by a large facet' near the centre, and with the 
scaphoid bone by a small facet® at the posterior and upper 
angle, the rest of the surface giving attachment to interosseous 
ligaments. 

The external aspect of the bone approaches more to the 
form of a border than a surface. It is very narrow and is 
excavated by a groove* for the tendon of the peroneus longus 
muscle. 

The dorsal surface^ is slightly convex and turned con- 
siderably outwards. It is somewhat rough for the attach- 
ment of the dorsal tarsal ligament which attach it to those 
bones with which it articulates. 

The plantar surface presents a deep groove* running from 
without forwards and inwards for the passage of the peroneus 
longus tendon. The posterior ridge of the groove attaches 
the long plantar or calcaneo-cuboid ligament, and the portion 
of the surface behind it attaches the short calcaneo-cuboid 
ligament. The rest of the surface attaches fibres of the flexor 
brevis pollicis, and also ligamentous fibres which unite it with 
the metatarsus, and with the external cuneiform and scaphoid 
bone. 
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The Metatarsal Bones. {Plate XI.) 

The metatarsal bones are five in number, named in order 
from the great to the little toe, first, second, third, fourth, 
fifth, and intervening in position between the smaU bones of 
the tarsus and the first row of the phalanges. " Each possesses 
a tarsal and phalangeal extremity and a shaft, and thus re- 
sembles one of the long bones on a small scale. 

The tarscd eoctremity articulates with the tarsus by means 
of its terminal facet, a triangular surface with the base up- 
wards. Each side is in contact with the adjacent metatarsal 
bone, and consequently possesses distinguishing articular 
facets. The portions of this extremity which occupy the sole 
or dorsum of the foot give attachment to ligaments which 
extend to all the bones articulating. 

ThQ phcdangeai or anterior extremity is rounded or globular, 
and smooth for articulation with the first phalanx, but late- 
rally is rough, grooved, and marked by a tubercle for the 
attachment of the lateral ligaments. The heads of the four 
outer bones give origin to fibres of the transversus pedis 
muscle. 

The shaft is somewhat curved, so as to render the dorsum 
of the foot convex and the sole concave : it presents three 
surfaces, two lateral and one dorsal, the former giving origin 
to interosseous muscles. The dorsal surface of the shaft 
shelves downwards and outwards so that a right or left bone 
may be readily recognized. 

Th% first metatarsal bone, or that of the great toe, is a large 
and powerfully constructed bone. It is situated at the inner 
side of the foot, and does not articulate with the adjacent 
metatarsal bone. Its tarsal articular surface is large and 
somewhat of a kidney shape,* having its concave margin ex- 
ternally, and articulates only with the internal cuneiform 
bone. 

The inferior aspect of the tarsal extremity is tuberculated 
and prolonged downwards into the plantar region, and gives 
insertion to the peroneus longus tendon. 
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The shaft of the bone is thick and angular. Its outer 
surface, which faces the second bone of the series, is curved 
longitudinally in a concave manner, and gives origin pos- 
terioriy to the first dorsal interosseus muscle. The head is 
large and broad, and has upon its plantar aspect two small 
depressions with which the sesamoid bones lie in contact. 

The second metatarsal bone is the longest of the series. 
The tarsal extremity projects backwards between the bones of 
the tarsus and articulates with the middle cuneiform bone by 
its terminal triangular surface. 

The outer side of this extremity presents four small 
articular facets, of which the two posterior frequently imite 
and form a narrow elongated surface for articulation with the 
internal surface of the external cuneiform bone ; whilst the 
two anterior facets are for articulation with the third meta- 
tarsal bone. 

The inner side of the tarsal extremity presents only one 
facet at its upper angle for articulation with the outer side of 
the internal cuneiform bone. 

The third metatarsal bone articulates by the terminal 
triangular surface of its base with the external cuneiform 
bone. Its internal side articulates with the second meta- 
tarsal bone by two facets, one above the other, corresponding 
to the two anterior of the four facets described on that bone. 
Its outer side has but one facet, for articulation with the fourth 
metatarsal bone. 

The fourth metatarsal bone articulates by the terminal 
surface of its base with the cuboid bone. This surface is 
qnadrilateral, and not triangular as the other metatarsal bones. 
The outer side of the base has one facet for articulation with 
the fifth metatarsal bone, but the inner side articulates with 
the third metatarsal bone, and also with the outer surface of 
the external cimeiform bone. It has therefore two facets, one 
in front of the other, and may thus be recognized from the 
third metatarsal bone, whose two internal facets are one above 
the other. 

The^^A metatarsal bone may be at once recognized by its 
flat and extensive tarsal extremity. 
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The terminal surface is somewhat triangular, but elongated 
in the lateral direction, and articulates with the cuboid bone. 

The outer side of the base projects considerably outwards 
and backw^ards, and may be termed the tuberosity. It 
receives the insertion of the peroneus brevis tendon.^* 

The inner side of the base articulates with the fourth 
metatarsal bone by one single facet. 

The shaft of this bone differs from the shafts of the re- 
mainder of the series in being flattened upon its dorsai and 
plantar surfaces, instead of upon its lateral surfaces. 

Its dorsal surface receives the insertion of the peroneus 
tertius near its centre, and its plantar surface gives origin to 
the flexor brevis minimi digiti. 

The Phalanges (Toes). {Plate XI.) 

Great similarity exists between the hand and the foot 
with regard to the phalanges. The toes are the same in 
number as the fingers, and each toe, like the fingers, pos- 
sesses three phalanges, with the exception of the great toe 
which, corresponding to the thumb in the hand, possesses 
only two, the central being absent. The second toe corre- 
sponds to the third finger in muscular attachments. A 
description verbatim of the digital phalanges would be 
equally applicable to those of the foot. 

The toes from birth are somewhat shorter than the 
fingers, but in an adult the second and third rows of phalanges 
are found to be much stunted in their growth, possessing 
little or no shaft, and nodulated in appearance. They are 
frequently also in one or more toes ossified together. 

Sesamoid Bones. 

Sesamoid bones are small nodules occurring in the sub- 
stance of tendons where lying in contact with bones. 

The surface opposed to the bone is smooth, and resembles 
an articular facet, but the rest of the nodule is rounded, or 
irregular, and entirely covered by the fibres of the tendon. 
Two such smaU bones are found always in the tendons of the 
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flexor brevis pollicis under the first joint of the great toe, the 
head of the metatarsal bone presenting a marked facet upon 
each side under which they glide. In - the flexor brevis 
pollicis of the ball of the thumb two are also usually found, 
and occasionaUy in one or more of the fingers and toes in the 
same position. The tendon of the peroneus longus contains 
one of large size at the commencement of the groove in the 
plantar aspect of the cuboid bone; and again, where the 
tibialis anticus tendon lies upon the internal cuneiform bone 
previous to its insertion, a sesamoid bone intervenes. 

The pateUa is but a large sesamoid bone contained in the 
tendon of the quadriceps extensor. 

The use of these bones is for leverage, for alteration in the 
direction of force, and as an economical arrangement against 
friction. 
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THE SKULL. 

[Id studying the separate bones of the skull, it is advisable to articulate 
each with those contiguous, and to have an entire skull for constant 
reference.] 

The skull is composed of two separate sets of bones ; one set, 
eight in number, for the formation of a cavity in which the 
brain is contained, and which is designated the cranium ; and 
another set of fourteen bones, which pertain only to the face. 
The eight cranial bones are the occipital, two parietal, two 
temporal, frontal, sphenoid and ethmoid. 

The Occipital Bone. {Plate XII.) 

The occipital bone assists in forming the posterior and 
inferior portions of the cranium, and is curved in such a 
manner that a part is perpendicular and a part horizontal 
Looking at the bone from within, that is, its cerebral sur- 
face, it presents a marked eminence or thickened portion, 
the internal spine* and double lines or grooves parsing from 
this spine in a crucial maimer. At this point is situated 
the torcular Herophili, or meeting of the sinuses, one of 
which, the longitudinal sinus,^ occupies the groove which 
extends from the spine upwards, whilst the borders of the 
same attach a portion of the brain membrane, termed the 
falx major or falx cerebri. Two others, the lateral sinuses' 
occupy the transverse grooves, and their borders give 
attachment to the tentorium cerebelli, whilst the line 
extending from the spine downwards to the foramen 
magnum gives attachment to the falx minor or falx 
cerebelli, and generally encloses a short sinus* termed the 
occipital. By means of these grooves, the cerebral surface 
of the perpendicular portion of the bone becomes divided 
into four fossae, the upper two of which are occupied by 
the posterior lobes of the cerebrum, and the lower two by 
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the hemispheres of the cerebellunL Perforating the hori- 
zontal portion is a large ahnost circular space^ the foramen 
magnum,^ through which pass the spinal cord, its membranes 
and vessels, the vertebral vessels and spinal accessory nerves. 
On each side of the anterior margin of the foramen magnum 
is a smaU orifice, the anterior condyloid foramen,® for the 
transmission of the hypoglossal or ninth nerve, and more 
laterally, on each side of the same foramen, is a considerable 
projection of bone, the jugular process,' which is grooved® on its 
upper surface by a continuation of the lateral sinus already 
mentioned. This groove receives the posterior condyloid 
vein through a small foramen, and terminates in an enlarged 
space anteriorly, called the jugular fossa,® part of which only 
is formed by this bone, and the remainder by the temporal. 
From the anterior part of the foramen the basilar process^® 
•projects forwards, on the upper surface of which exists a 
deep longitudinal groove^^ or furrow, corresponding in position 
to the pons Varolii and medulla oblongata, and on each 
margin of this surface is a half groove completed by a 
corresponding half groove on the petrous portion of the 
temporal bone for the inferior petrosal sinus. 

The external surface of the occiput presents an external 
prominence or spine^^ at the same level as the internal, which 
attaches the ligamentum nuchae and from which a ridge, 
the crest of the occiput, extends downwards to the foramen 
magnum. Passing horizontally outwards from the spine 
are two superior curved lines,^^ each giving origin to the 
trapezius" internally, the occipito frontalis^*^ in the middle 
third, and insertion to the stemo-cleido mastoid^® externally, 
whilst the surface above the line is smooth and covered by 
the occipito frontalis muscle. From the centre of the crest 
two other lines, the inferior curved lines," extend outwards, 
and each of these receives the insertion of the rectus capitis 
posticus minor^® internally, rectus capitis posticus major^® in 
the centre, and obliquus superior^ extemaUy. The space 
between the superior and inferior curved lines receives 
the insertion of the complexus muscle*^ internally, and the 
splenius capitis^ externally. Below the inferior curved lino 
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is a rough portion, part of which attaches the posterior 
occipito atloidean ligament, and here on the horizontal part 
of the bone the foramen magnum* again comes into view. 
On each side of the foramen is situated a large eminence, the 
condyle^^ elongated, convex, approaching its feUow anteriorly, 
and smooth for articulation with the facet of the first cervical 
vertebra. Each has a foramen in front^ and behind,** the 
anterior and posterior condyloid foramen respectively, the 
former transmitting the ninth nerve, the latter a small vein 
from without into the lateral sinus. At the inner and ante- 
rior part of each condyle is a roughening** for the attachment 
of the odontoid ligament. Altogether external to the condyle 
is the inferior surface of the jugular process, and into this is 
inserted the rectus capitis lateralis. The basilar process 
extends forwards in front of the foramen magnum, and is 
marked centrally by a small tubercle or spine*^ for the insei* 
tion of the supiior constrictor muscle of the pharynx, and 
on each side of this a depression*' for the insertion of the 
rectus capitis anticus major, and rectus capitis anticus minor. 
The border of the occiput is deeply serrated, and by that 
portion*^ to *« which extends from the highest point down- 
wards to the lower border of the groove for the lateral sinus, 
articulates with the parietal bones, and forms with them the 
larabdoidal suture of the cranium. A continuation of the 
border*® to *^ as far as the jugular process articulates with the 
mastoid portion of the temporal bone ; and the rest is opposed 
without articulation to the petrous portion of the same bone, 
except the extremity of the basilar process,*^ which is incor^ 
porated with the body of the sphenoid bone, so that the 
articulations in aU are with six bones, two parietal, two 
temporal, sphenoid, and the spinal column. 



The Parietal Bone. {Plate XII.) 

The parietal bone is quadrilateral in shape, and forms 
part of the upper and lateral portions of the skull on each 
side. Its cerebrai surface is necessarily concave ; it is marked 
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by depiesaions corresponding to the convolutions of the 
bisdn ; and is also trayersed by numerous fine grooves,^ cor- 
responding to the course of the middle meningeal artery and 
its branches, and commencing from the anterior inferior angle 
of the bona Along the upper border runs a half groove,* 
which, being completed by a similar half groove in the other 
parietal bone, is continuous with the groove described on tlie 
occipital bone for the superior longitudinal sinus, but it is 
often very indistinct Perforating the bone and entering 
this groove is the parietal foramen which transmits a vein 
from the scalp into the superior longitudinal sinus. In this 
part of the bone numerous small cavities' may be seen, which 
are occupied in the recent state by small bodies connected 
with the dura mater, termed Pacchionian glands or bodies. 
At the posterior inferior angle of this surface another groove,^ 
often very short, runs obliquely forwards and downwards, and 
when applied to the occipital and temporal bones is found to 
complete the channel for the lateral sinus. 

The external surface of the parietal bone is convex, and 
apparently of increased thickness and prominence at one 
point,* its centre of ossification. Below this the bone is 
crossed transversely by a curved ridge,* the temporal ridge to 
which a dense fascia, the temporal aponeurosis, is attached, 
and the remainder of the surface below the line gives origin 
to tiie temporal muscle' and forms a part of the temporal 
fossa. 

The borders of the parietal bone are four in number, and 
of these the superior® is deeply serrated, and articulates with 
the corresponding border of [the opposite parietal bone, to 
form the sagittal suture ; and the anterior,® likewise deeply 
serrated, articulates with the frontal bone, to form the coronal 
suture. The posterior border,^® also serrated, articulates with 
the occipital, to form the lambdoidal suture; and the in- 
feriors^ is arched and serrated posteriorly, where it articulates 
with the mastoid portion of the temporal bone, but in its 
anterior three-fourths is thin and- sharp, and adapted to the 
inner aspect of the margin of the squamous portion of the 
temporal bone. A small portion at the anterior inferior 

P 2 



68 THE TEMPORAL BONE. 

angle articulates with the great wing of the sphenoid bone, 
so that the articulations are in all with five bones, the 
opposite parietal, occipital, frontal, temporal, and sphenoid. 

Of the four angles of the parietal bone, the anterior and 
posterior superior, are in the position of the anterior and 
posterior fontanelles of foetal life ; the anterior inferior angle 
is considerably prolonged downwards and forwards, and the 
posterior inferior is somewhat rounded in form. 



The Temporal Bone. {Plate XIII.) 

The temporal bone assists in forming the lateral wall and 
base of the skulL It may be described as possessing three 
distinct portions, namely, a squamous or thin flat plate. A, 
nearly vertical, a mastoid or nipple-like portion, B, projecting 
downwards from the posterior part, and a petrous portion, c, 
which extends inwards and forwards from the line of junction 
of the two preceding. 

The squaToous portion, A, on its cerebral surface is marked 
by the convolutions of the brain and by fine grooves corre- 
sponding to the course of the middle meningeal artery. Its 
outer surface, which is comparatively smooth, forms part of 
the temporal fossa, and gives origin to part of the temporal 
muscle,^ whilst its circumference, which is much rounded, 
articulates with the lower border of the parietal bone by its 
upper part, a ad with the great wing of the sphenoid by its 
anterior part. Arising from the lower and anterior part, and 
from a continuation backwards in a line between the squa- 
mous and the mastoid portions, is a long but narrow projec- 
tion, the zygomatic process.* This process at its commence- 
ment is hollowed upon its under surface, as though arising by 
two roots, together forming an arched cavity* in which the 
condyle of the lower jaw plays. The posterior root again 
appears to divide around the orifice of a canal, the external 
auditory meatus.* At the point of junction of the two roots 
the process presents a tubercle,* to which is attached the 
external lateral ligament of the lower jaw, and then extends 
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forwards to articulate iRitb tbe malar bone }fy a rrmgfa 
irregular and serrated termiiiatioxL To the ujffier iKirder of 
Uie process and the line ^hich extends Ijackwards tbe tem- 
poral aponeurosis*' is attacbed, and from tbe lower Ixirder of 
Uie process anterior to tbe taberde the masseter mnsde' 
takes origin. 

The glenoid cavity,* into tbe formation of which the 
zygoma enters so largely, does not entirely articulate with 
the lower jaw. A lower part, belonging rather to the petrons 
portion of the bone and formcxl by the auditory prrtcess" of 
that portion, is occupied by a process of the ]iarotid salivary 
gland, and is separated from the true articular part of the 
cavity by a minute space, the Glasserian fissure,* through 
which pass the chorda tympani nerve, the laxator tympani 
muscle and tympanic vessels, and within which is attached 
the processus gracilis of the malleus bone of the ear. 

The mastoid portion, B, is convex and rough upon its outer 
surface, where it is marked by the insertion of three muscles, 
stemo mastoid,'** splenius capitis" and trachelo mastoid," in 
order from above downwards, and by one or more foramina 
for the transmission of veins inwards to the lateral sinus. At 
the lower extremity of the mastoid portion, which from its 
shape and appearance is called the mastoid process, is a deep 
indentation, the digastric fossa," from which arises the pos- 
terior belly of the digastric muscle ; and internal to this the 
bone is often marked by a small groove for the passage of the 
occipital artery." 

The cerebral aspect is occupied chiefly by a broad groove, 
curving forwards and downwards, corresponding to the lateral 
sinus,^* and receiving the internal orifice of the vascular canal, 
previously mentioned as perforating the substance of tlie bone. 
The rest of this surface receives the lateral hemisphere of the 
cerebellum. 

The serrated margin artfculates chiefly with the occipital 
bone, but by small portion at the upper extremity of the 
groove with the parietal. 

The petrous portion, c, is that part of the temporal bone 
which extends into the base of the skull. It is pyramidal in 
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form, projecting from the junction of the squamous and mas- 
toid portions horizontally forwards and inwards. It pos- 
sesses a base, an apex, anterior, posterior and inferior sur- 
faces. 

The base is chiefly incorporated with the rest of the bone, 
a large orifice, the meatus auditorius extemus,* alone being 
visible. This foramen is situated immediately behind the 
glenoid cavity,* a thin plate of bone, termed the auditory 
process,® to which the cartilage of the ear is attached, forming 
at the same time the anterior wall of the one and the posterior 
wall of the other. It is the external opening of the auditory 
apparatus, and extends as a winding canal as far as the mem- 
brana tympani or middle ear. 

The apex or internal extremity of the petrous portion is 
partly indented for adaptation to the basilar process of the 
occiput, and in front of this is excavated, so as to form a 
boundary to a foramen in the base of the skull, termed the 
foramen . lacerem medium. It also exhibits the termination 
of the carotid canaL^* 

The anterior surface of the petrous portion faces forwards, 
upwards, and outwards, and assists in forming a space de- 
scribed as the middle fossa of the cranium. It presents close 
to the apex a depression corresponding to the position of the 
Gasserian ganglion^^ of the fifth nerve, and below this an ex- 
tremely thin plate of bone, the roof of the carotid canal, but 
this is often broken away. More externally upon the surface, 
and near the lower margin, a groove runs outwards for some 
short distance and perforates the substance of the bone. This 
groove lodges the Vidian or large superficial petrosal nerve,^* 
and having entered the bone at an opening termed the hiatus 
Fallopii, conducts it to the acqueductus Fallopii, a canal cpn- 
taining the facial nerve. Still further outwards there is a 
considerable elevation upon this surface due to the position 
of the superior semicircular canaP® of the internal ear. The 
inferior margin of the anterior surface runs parallel to the 
border of the great wing of the sphenoid bone without articu- 
lation, and, where joining the squamous portion of the tem- 
poral bone, presents two small canals,^ one above the other, 
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and sepaiated frciin each cither \iy a thin fiejiftum, tbc pro- 
oesens ocM!vhIe&iif orn^ The £aijiericir of tbe^cazialstniisimtfi, 
and gives origin to some HlfreB of, the t&ndca* trmjiazii muscle, 
and the ixdetiar is tbe osseons jionaoii of tbe Eustachian 
taba 

The posterior snifaoe faces backwards and inwai^ and 
assists in fanning the jiosterior cranial fossa. It j»ii&9ents an 
orifice of oonsiderable size, the meatus anditCfrins inierDiis,'^ in 
the depths of which may be seen numerous foramina. Of 
these, one, the aqueduct of FaUopius, is LigLer and far lai^ger 
than the rest, for tbe tiansmission of the jioitio dura of the 
seventh nerve ; whilst the rest are variable in size, for the 
passage of filaments of the auditory nerve^ or pordo mollis of 
the seventli, into the internal ear. Posterior to tbe meatus, a 
fine process of bone overiiangs an elongated aperture, the ex- 
ternal orifice of the aqueductus vestibuli," along which a 
small vessel passes fiom the vestibule of the internal ear : 
and near the upper border of the surface there is generally a 
depression" which attaches the dura mater, and sometimes 
transmits a minute nutrient vessel The border or edge sepa- 
rating the anterior bom the posterior surface is markedly 
grooved by the superior petrosal sinus,** one of the venous 
channels in the dura mater. 

The inferior surface belongs entirely to the under surface 
of the base of the cranium. It presents a lai^ round orifice, 
the external opening of the carotid canal,^^ which, ascending 
a short distance, suddenly becomes horizontal in position, and 
running forwards and inwards terminates in the apex of the 
bone, as before mentioned. The roughened surface^ between 
it and the apex gives origin to the levator palati and some 
fibres of the tensor tympani muscles. Immediately behind 
the carotid foramen are two depressions, one, the smaUer, is 
partly visible upon the lower margin of the posterior surface, 
is of triangular form, and, narrowing as it deepens, temii- 
^nates in a small canal, the aqueductus coclileae*^ tlirougli 
which vessels pass to and from the cochlea. The other, ex- 
ternal and much larger, is smooth and corresponds partly to 
a rough articular portion of the jugular process*^ of the occi- 
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pital bone, and partly to a similar smooth depression*' upon 
the jugular process, the union of the two bones completing 
an irregular space, termed the foramen lacerum posterius, or 
jugular foramen, where the jugular vein commences, and 
through which the three divisions of the eighth nerve, glosso 
pharyngeal, spinal accessory, and pneumogastric, leave the 
skull, and a small artery, the posterior meningeal, enters the 
skulL In the wall separating the jugular fossa from the 
carotid canal, is a small foramen for Jacobson's nerve,*® the 
tympanic branch of the glosso pharyngeal From the carotid 
canal and jugular fossa, a thin plate of bone extends towards 
the glenoid cavity : proceeding backwards and outwards, it 
partly ensheaths a conical spike of bone, the styloid process,*^ 
and receives the name of the vaginal plate® or process. It is 
here sometimes pierced by a small foramen for the passage of 
Arnold's auricular nerve,^ and it afterwards becomes incorpo- 
rated with the auditory process, which has been previously 
mentioned as forming the septum between the glenoid cavity 
and the meatus auditorius extemus. The styloid process^^ pro- 
jects downwards, forwards, and inwards, gradually lessening 
in size almost to a point. It is of variable length, and gives 
origin near its root to the stylo-pharyngeus muscle, by its 
central and outer part to the stylo-hyoid, and by its lower 
part to the stylo-glossus, whilst at its apex the stylo-hyoid 
ligament is attached, and in its whole length anteriorly the 
stylo-maxillary ligament. Behind the styloid process, be- 
tween it and the mastoid process, is the termination of the 
aqueductus Fallopii, the stylo-mastoid foramen,** through 
which the facial nerve makes its exit from the skull, and a 
small stylo-mastoid artery enters. 

The margin of the petrous portion which separates the 
inferior from the posterior surface, presents about the centre 
a small excavation, really the side view of the pyramidal fossa 
leading to the aqueductus cochleae.*^ External to this it enters 
into the formation of the foramen lacerum posterius, and in- 
ternal to it there is a half groove** (not often weU marked), 
completed by a similar half upon the basilar process of the 
occipital bone, for the inferior petrosal sinus. 
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The articulations of the temporal bone are, with the 
occipital^ parietal, sphenoid, malar, and, as a movable joint, 
with the inferior maxilla. 



The Fboxtal Boxe. {Plate XIV.) 

The frontal bone occujaes the anterior part of the skull, 
and forms the forehead and the roof of the orbits. 

Its cerebral aspect presents a horizontal portion, in which 
is a central deficiency^ for adaptation to the horizontal plate 
of the ethmoid bone, and on each side of this space, a convex 
or elevated surface, marked by the convolutions of the brain, 
and contributing to form the anterior cranial fossa.' The 
rest of the bone ascends, arching upwards and backwards, 
according to the curve of the forehead ; and in its median 
line projects the frontal crest,* a ridge composed of two lips 
which give attachment to the falx major of the dura mater. 
These lips slightly diveige at the lower part to form with the 
crista galli of the ethmoid bone a small cavity, the foramen 
ccecum,^ or a fine canal for the transmission of a vein, and 
they broadly diverge above to form a groove for the superior 
longitudinal sinus. On each side of the sinus may be 
observed some few irregular cavities for Pacchionian bodies, 
and further outwards grooves for the passage of meningeal 
arteries. 

The eoctemaZ a^sped, like the internal, presents at its lower 
or horizontal portion the irregular ethmoidal deficiency,^ and 
on each of this numerous imperfect cells,* which are com- 
pleted by the ethmoid bone ; and in front is the orifice of a 
large cell or space, the frontal sinus,® which extends upwards 
into the substance of the frontal bone, between its two 
tables. Between the cells, courses from without forwards 
and inwards the anterior ethmoidal groove^, for the trans- 
mission of the nasal nerve and vessels from the ophthalmic, 
and behind this, more or less distinctly marked, the pos- 
terior ethmoidal grooye® for an anterior meningeal artery 
from the ophthalmic. External to the cells is a large 
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triangular smooth and concave fossa, the roof of the orbit^, 
and this at its external angle is still more deeply hollowed 
for the reception of the lachrymal gland.^^ The posterior 
margin of the orbital surface articulates with the lesser wing 
of the sphenoid, but behind the outer part of this is a rough 
triangular surface for articulation with the great wing of the 
sphenoid. A well-defined smooth and thickened margin, the 
supra-orbital ridge^^ or arch, bounds the orbital surface in 
front, and extends downwards externally in the form of a 
thick rough projection, the external angular process^* for 
articulation with the malar bone ; whilst internally in the 
form of a less marked projection, is the internal angular 
process^* which articulates with the lachrymal bone. The 
supra-orbital arch is perforated at its inner third by the 
supra-orbital foramen,^* for the transmission of the supra- 
orbital nerve and vessels from within the orbit, and above 
the internal angular process it presents a small depression for 
the attachment of a fibro-cartilaginous pully,^* over which 
turns the tendon of the superior oblique muscle of the globe 
of the eye. In the interval between the two internal angular 
processes, the bone is remarkably rough, and in the central 
line sends downwards a fine projection, the nasal spine,^® 
which is often broken away in the disarticulation, and which 
occupies a position in the skull between the nasal bones and 
the perpendicular plate of the ethmoid. The upper extre- 
mities of the nasal bones articulate with the central part of 
the roughened notch^' or interval, and the nasal process of 
the superior maxillary bones with the remainder.^® Passing 
now to the vertical portion of the bone, two hollow eleva- 
tions^^ curve upwards and outwards from the interval corre- 
sponding to the position of the frontal sinuses (to which 
spaces their prominence is due), and from them a slight 
elevation is continued outwards a little above and parallel to 
the supra-orbital ridge, which is termed the supraciliary 
ridge,^ and which gives origin at its inner part to the supra- 
ciliary muscle or corrugator supercilii. From the external 
angular process a curved line*^ ascends upwards and back- 
wards, cutting off a small hollowed surface below it, which 
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enteis into the formation of the temporal fossa, and gives 
origin to the temporal muscle, whilst the line itself is ealleil 
the temporal ridge, and attaches the temporal ajxmounvses. 
The surface contained between the two temponxl ridges fonns 
the forehead, being convex, higlr or low, according U> its 
development in different individuals. It is also smooth and 
covered by the occipito frontalis muscle, and presents on eiich 
side a prominence due to the commencement of ossification, 
termed the frontal eminence.^ 

The serrated margin of the frontal l>one articulates witli 
the two parietal bones : the posterior margins of the orbited 
plates with the lesser wings of the sphenoid, and a rough 
triangular or quadrilateral portion external to tliem with the 
greater wings of the sphenoid: the inner margins of the 
orbital plates with the ethmoid : tlie frontal spine with the 
two nasal bones, and the perpendicular plate of the ethmoid : 
the rough interval in front of the spine witli tlie two nastd 
and two superior maxillary bones : the internal angular pro- 
cesses with the lachrymal bones and the external angular 
processes with the malar bones. 



The SPHENom Bone. {Plate XV.) 

The sphenoid bone is so situated in the skull that it 
articulates with all the bones of the cranium, and witli some 
of those of the face. It is of complex arrangement, and may 
be described as possessing a body, from the sides of which 
pass off two greater^ and two lesser^ wings, and from its 
under surface two pterygoid processes.^ 

The body has six surfaces, bearing the same relation to 
each other as the sides of a cube. 

The superior surface of the body resembles a Turkish 
saddle, sella turcica, that is, a deep central space witli an 
elevation in front and behind. The space is called . the 
pituitary fossa,* since it lodges a portion of the brain, tlie 
pituitary gland. The posterior elevation, or dorsum Epbippii," 
is a quadrilateral plate of bone, the upper angles of whicli, 
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projecting outwards, are termed the posterior clinoid pro- 
cesses/ and give attachment to the tentorium cerebelli of the 
dura mater. The anterior boundary of the fossa presents a 
rounded and smooth eminence, the olivary process,^ due to 
the position of the optic commissure, which corresponds to 
this part ; and below the process on each side there is often 
a small tubercle, the middle clinoid process, whilst the rest 
of the surface® above and in front of the olivary process is 
smooth, and is formed by the union of the two lesser wings ; 
it is therefore covered by the anterior lobe of the cerebrum, 
and is often grooved in an antero-posterior direction by the 
olfactory nerves. 

The inferior surface is bounded on each side by the root 
of the pterygoid process, and appears in the base of the skulL 
It presents a central projection, the rostrum,® which articu- 
lates with the vomer, and on each side of this small groove^® 
completed as a canal by the sphenoidal process of the palate, 
and transmitting the pterygo-palatine vessels and nerve from 
before backwards. 

The lateral surfaces attach the greater and lesser wings, 
the latter by two roots, and below the level of the pituitary 
fossa, they are grooved^^ deeply by the passage of the caver- 
nous sinus and internal carotid artery. 

The posterior surface^^ articulates with, or rather is 
ossified to, the termination of the basilar process of the 
occipital bone. 

The anterior surface is very irregular. It exhibits a per- 
pendicular lamina nearly central for articulation with the 
vertical plate of the ethmoid ; and on each side of this is the 
orifice of large spaces occupying the body of the bone termed 
the sphenoidal ceUs^* or sinuses, the apertures being bounded 
below by a fine bone, the sphenoidal turbinated,^* which is at 
one time entirely distinct from the sphenoid. 

The great wing^ project from the sides of the body 
outwards and upwards, possessing a cerebral, an orbital, and 
an external surface and a circumference. 

The cerebral surface^* is con,cave and much curved up- 
wards, forming a part of the mid(ile fossa of the cranium, and 
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slightly marked by the convolutions of the middle lobe of the 
cerebrum. At its most posterior and external part it is per- 
forated by a small aperture, the foramen spinosum/® through 
which the middle meningeal artery enters the skull, and 
more internally by one much larger, the foramen ovale,^' 
which transmits the third division of the fiftli cranial nerve, 
or inferior ma^dllary. and the smaU meningeal artery, whilst 
in close contact with this there is occasionally a minute fora- 
men of Vesalius for the passage of a small vein. More ante- 
riorly, but close to the body, is an orifice opening forwards, 
the foramen rotundum,^® for the transmission of the second 
division of the fifth cranial nerve or superior maxillary, and 
above this a large elongated open space, lying between the 
lesser wing above and the margin of the greater wing below, 
termed the foramen lacerum anterius,^^ or sphenoidal fissure, 
through which the third, fourth, first division of the fifth or 
ophthalmic, and the sixtli nerves leave the skull, and the 
ophthalmic vein with filaments of the sympathetic nerve 
enter. 

The orbital surface*^ looks forwards and inwards, it forms 
part of the outer wall of the orbit, and it is smooth, flattened, 
and of quadrilateral shape. By its anterior margin it articu- 
lates with the malar bone, and so completes the outer wall of 
the orbit ; its posterior or inner margin is smooth, and bounds 
the sphenoidal fissure below; its upper margin articulates 
with the orbital plate of the frontal bone ; and its lower is 
smooth, entering into the formation of the spheno-maxiUary 
fissure. The external surface^^ of the great wing is divided 
by a horizontal ridge into two parts, an upper and larger, 
concave from before backwards, looking outwards and for- 
wards, and forming part of the temporal fossa, from which 
fibres of the temporal muscle arise; and a lower,^^ looking 
directly downwards, and forming part of the zygomatic fossa 
fix>m which the external pterygoid muscle arises. The ex- 
treme posterior part of this sSace sends downwards a pn.- 
jection of bone termed the spine^* of the sphenoid, to which 
the internal lateral ligament of the lower jaw is attached, ' 
and from which the laxator tympani arises. Close to the 
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spine is the foramen spinosum/^ and to its inner side the 
foramen ovale/' seen from without. 

The borders which separate the external from the cerebral 
surface, two in number, pass from the spine, one directly 
inwards towards the body, contiguous to, but not articulating 
with the petroUfe portion of the temporal bone, the other first 
forwards and then upwards, in a curved manner, articulating 
with the squamous portion of the temporal bone, and about 
one-third of an inch at its upper extremity with the anterior 
inferior angle of the parietal bone. At the highest part of, 
and supported by, the great wing, there is a rough triangular 
surface^* for articulation with a similar surface behind the 
orbital plate of the frontal bone, and the three sides of this 
triangle are the superior marginal lines of the three surfaces 
of the great wing. 

The lesser wing^ are triangular in form, with their bases 
at the body, and their apices extending outwards in a taper- 
ing manner. The anterior border of each is serrated, and 
articulates with the horizontal plate of the ethmoid^* by its 
inner part, and with the orbital plate of the frontal by its 
outer part. The posterior border occupies the Sylvian fissure 
of the brain. andTts inner extremity! which is club-shaped, 
is termed the anterior clinoid process.^^ The upper surface, 
which is continuous with that of the body and with that of 
the opposite wing, is smooth, and contributes to the anterior 
fossa of the cranium; and the inferior surface, likewise 
smooth, forms the upper boundary of the foramen lacerum 
anterius, or sphenoidal fissure.^® The base of the lesser wing, 
by which it is attached to the body, is composed of two roots* 
the upper of which is a thin but broad plate, which seems to 
extend across the body to the wing of the opposite side, 
whilst the lower^' is a narrow spicule of bone, running from 
the side of the body upwards to the inferior surface of the 
wing. By means of the two roots a circular foramen** is 
formed, through which the optic nerve and the ophthalmic 
artery enter the orbit, and in front and around this foramen 
the muscles of the eyeball take origin. 

The pterygoid processed descend from the inferior surface 
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of the body, at its junction with the great wing. A front 
view presents at the root of each the anterior orifice of the 
Vidian canal*® through which the Vidian vessels and nerve are 
transmitted, and at the outer side of the canal the bone is 
slightly depressed for the reception of MeckeFs ganglion; 
about the centre the process divides into two plates, and 
when articulated the interval is occupied by the tuberosity of 
the palate bone. A posterior view presents at the root the 
posterior orifice*® of the Vidian canal, and immediately below 
this the process is composed of two plates. Of these the 
external pterygoid plate is far the lai^er. and by its outer 
surface,*^ which enters into the formation of the zygomatic 
fossa, gives origin to the external pterygoid muscle, and by 
its inner surface** to the internal pterygoid muscle. 

The internal pterygoid plate** is narrow but long, and 
at its upper extremity on the outer side is marked by an 
elongated ovoid depression, the scaphoid fossa, from which 
arises the tensor or circumflexus palati muscle. At its lower 
extremity, on its posterior border, the superior constrictor 
muscle of the pharynx arises, and the extremity curves back- 
wards in the form of a hook, the hamular process** around 
which the tendon of the tensor palati turns inwards towards 
the palate. The inner surface of this palate assists in forming 
the outer wall of the nose. 

From the foregoing description the sphenoid bone has 
been seen to articulate by its great wing with the temporal, 
frontal, parietal, and malar bones, by its lesser wing with 
the frontal and ethmoid, by its body with the sphenoidal 
turbinated (afterwards united), the vomer and palate bones, 
and by its pterygoid processes with the palate bones. 

The Ethmoid Bone {Plate XIV.) 

Presents for description a horizontal plate,^ a perpen- 
dicular plate,* and a lateral or cellular mass.^ The ethmoid 
bone fills up the space in the horizontal portion of the 
frontal bone by means of a thin lamina, its horizontal plate,^ 
which being perforated for the transmission of the numerous 
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filaments of the olfactory nerve, is also termed the cribriform 
plate. Along the cerebral surface of the cribriform plate a 
fine ridge extends from behind forwards, enlarging anteriorly 
into a strong triangular process, the crista galli,' and this pro- 
cess is usually surmounted by two small tubercles, which, 
fitting with the crest of the frontal bone, together form either 
a small canal for the passage of a vein, from the nose into 
the superior longitudinal sinus, or a shallow fossa, to which 
the name of foramen coecum is applied. The posterior or 
curved margin of the crista attaches the falx major of the 
dura mater, and the anterior is rough for articulation with 
the frontal bone at the lower termination of its crest. On 
each side of the crista galli are seen the many foramina, from 
which the name of the plate is derived, and one of them, 
much larger and longer than the rest, situated at the anterior 
part and in contact with the crista, is termed the nasal 
fissure,* since it transmits the naso-lobular branch of the 
ophthalmic nerve from the skull into the nose. Towards the 
outer part of the cribriform plate, numerous half cells exist, 
and are completed by similar ones upon the lower surface of 
the horizontal portion of the frontal bone, along the margins 
of the ethmoid notch. Here also (seen only in a weU-marked 
bone) are two foramina, or grooves between the cells, 
anterior* and posterior* ethmoidal, the former transmitting 
the naso-lobular branch of the ophthalmic nerve fit)m the 
orbit into the skull, the latter an anterior meningeal branch 
from the ophthalmic artery. 

The posterior margin of the cribriform plate articulates 
with the anterior borders of the lesser wings of the sphenoid, 
and their extension over the body of that bone. 

From the inferior or nasal surface of the cribriform plate, 
which presents only the lower aspect of the olfactory fora- 
mina, the remaining parts of the bone descend, namely, from 
the central line antero posteriorly a thin lamina, the vertical 
plate,* and on each side of this, though not connected with 
it, an aggregation of cells, described as the lateral mass. 

The vertical plate^ assists largely in forming the septum 
of the nose ; and in substance it is extremely thin, but some- 
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what thickeiied anteriodr, and sliizfailv bent to ctne side. 
Its upper maigin is connected with the crihiiform pUte in 
the omtiniKHis line with the oista galli, and commencing 
from the base ct that process and terminaring at the posterior 
maigin of the horizontal plate, the ciicamference mar be 
divided into four paztSL The first part runs obliquely down- 
wards and forwards, and aiticnlates with the nasal bones and 
nasal spine ot the fitrntal ; the second downwards and back- 
wards, and is connected with the septal cartilage of the nose ; 
the third, which rans upwards and backwards^ articulates 
with the superior bonier of the Tomer ; whilst the fourth is 
continuons with the central l(HigitudinaI lamina upon the 
body of the sphenoid bone, its slant depending upon fracture 
rather than upon disarticulation. 

"The lateral maaf presents upon its outer surface a quadri- 
lateral smooth plate of bone, the os planum,* or orbital plate 
of the ethmoid, which assists in forming the inner wall of 
the orbit, and articulates with the lachrymal bone by its 
anterior maigin, the latter bone completing the imperfect 
cells in front of the plate. The posterior margin of the os 
planum articulates with the sphenoid bone; the superior 
with the orbital plate of the frontal, where, when perfect^ 
may be seen two orifices, the anterior* and posterior* 
ethmoidal foramina ; and the lower margin articulates chiefly 
with the orbital surface of the superior maxillary bone, so 
that the half cells* below the os planum become completed : 
amidst these cells a process extends downwards and com- 
municates with the inferior turbinated bone, the hamular pro- 
cess of ethmoid. A small portion,^® however, of this margin, 
posteriorly together with one or more half cells, is attached 
to the ethmoidal surface of the anterior process of the palate 
bone. 

At the anterior extremity of each lateral mass, there are 
often imperfect cells which are completed by the nasal pro- 
cess of the superior maxillary bone, and, at the posterior 
extremity, one or more large cells completed by the 
sphenoidal turbinated bones. 

The cellular mass is composed of two distinct sets of 
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cells, an anterior and a posterior, not connected with each 
other, and opening the posterior set into the superior meatus 
of the nose and the anterior set into the middle meatus. 
One of the anterior cells becoming united with the duct of 
the frontal sinus, produces a tube of funnel shape, termed 
the infundibulum. 

From the internal surface of the lateral mass two thin 
and curled plates of bone curve inwards and downwards, 
their long diameters being from before backwards. They are 
well seen in a posterior inferior view of the ethmoid, and, 
from their peculiarly wrinkled or spongy appearance, are 
termed the turbinated or spongy bones. 

The superior turbinated bone^^ is much the smaller of the 
two, and is situated on the posterior part of the ethmoid, not 
extending more forward than the centre, and it curves over a 
space described as the superior meatus^^ of the nose, in which 
may be seen the orifice of the posterior ethmoidal cells. 
The lower is called the middle turbinated" (since a third, 
the inferior turbinated, exists, but which is not a portion of 
the ethmoid), and it overhangs the middle meatus^* of the 
nose, into which open the anterior ethmoidal cells and the 
infundibulum. This bone is larger in front than behind, and 
articulates posteriorly with a horizontal ridge upon the 
palate bone, and anteriorly with a continuation of that line 
forwards upon the nasal process of the superior maxilla. 
The ethmoid articulates with fifteen bones: — ^with the 
sphenoid by its perpendicular and horizontal plates, and also 
by the lateral masses; with the sphenoidal turbinated by 
the lateral masses ; with the frontal bone by the horizontal 
plate and crista galli ; also with the frontal spine by the per- 
pendicular plate ; with the palate bone by the orbital plate 
and by the middle turbinated ; with the superior maxilla by 
the orbital plate ; also with the nasal spine of the superior 
maxilla by its anterior cellular mass ; with the lachrymal by 
the cellular mass in front of the orbital plate; with the 
inferior turbinated by a process from the cellular mass ; with 
the nasal by its perpendicular plate ; and with the vomer by 
its perpendicular plate. 
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THE BONES CONSTITUTING THE FACE. 

The bones of the face are fourteen in number, of which 
the inferior maxilla and vomer are single; the rest being 
arranged in six pairs, superior maxillary, malar, palate, 
lachrymal, nasal and inferior turbinated. 

The Superior Maxillary Bone. {Plate XVI.) 

The superior maxilla occupies one side of the face be- 
tween the orbit and the mouth. It pi*esents an internal 
aspect, entering into the formation of the nasal and oral 
cavitias, and an external aspect which, in consequence of a 
considerable prominence, the malar process, exhibits three 
distinct surfaces, a facial, a zygomatic and an orbital. . 

The internal aspect enters more largely into the cavity of 
the nose than into that of the mouth, the two cavities being 
separated from each other by a horizontal plate of bone, 
the palatine process,^ which is situated near the lower part 
of the surface, and which extends inwards in such manner 
that it becomes a portion of the floor of the nose and roof of 
the moutL 

The palatine process does not extend the entire length of 
the bone from before backwards, but leaves a considerable 
space* posteriorly which is occupied by the horizontal plate 
or i)alatine process of the palate bone. The upper or nasal 
surface of the palatine process is smooth and concave from 
side to side, but the lower or oral surface is arched in the 
shape of the roof of the mouth, and is much roughened for 
the attachment of an extremely thick glandulous mucous 
membrane, whilst it is also traversed by a groove from 
behind forwards for the passage of the posterior palatine 
vessels and nerves. The palatine process, which is con- 
tinuous with the rest of the bone both externally and 
anteriorly, possesses only two free margins, a posterior which 

g2 



84 THE SUPERIOR BIAXILLARY BONE. 

articulates with the horizontal plate of the palate bone, and 
an internal which articulates with the fellow of the opposite 
side, and which thickens considerably as it extends forwards' 
and becomes incorporated with the alveolus. Anteriorly this 
margin is deeply grooved by a canal, the naso palatine,' 
running from the nose into the mouth for the transmission of 
the naso-palatine vessels and nerve, and its upper lip is 
elevated in the nasal cavity in the form of a crest,* which 
articulates with the vomer, and extends forwards beyond 
the nasal orifice as a fine and sharp point, the anterior nasal 
spine.* 

That portion of the internal aspect of the superior maxilla 
below its palatine process corresponds to the roof of the 
mouth, and is rough for the attachment of the thick mucous 
membrane there found, and grooved by small vessels and 
nerves, branches chiefly of the posterior palatine. 

That portion above the palatine process, belongs entirely 
to the outer wall of the nose. 

The posterior half of this surface presents most con- 
spicuously a large and irregular aperture leading into a 
cavity of considerable size, the antrum of Highmore,* and 
which aperture is almost entirely closed when the ethmoid 
inferior turbinated and palate bones are in position, a small 
orifice at its upper and anterior part alone remaining as a 
permanent communication between the space and the middle 
meatus of the nose. The antrum is somewhat pyramidal in 
shape, with its apex extending outwards into the malar pro- 
cess, so that its three walls correspond to the three surfaces 
upon the external aspect of the bone. Immediately above 
the aperture of the antrum are several half cells,' one of 
which, the most posterior, is completed by the anterior pro- 
cess of the palate bone, and the rest by the lower part of the 
lateral mass of the ethmoid. Below and behind the aperture 
the surface is rough, for articulation with the palate bone.* 
One part is particularly rough in a line continuous with the 
palatine process, where the horizontal plate of the palate 
bone articulates, and so completes the separation between the 
nose and mouth ; but the surface is less rough behind, where 



THE SUPERIOR MAXILLARY BONE. 85 

the perpendicular plate of the palate bone articulates, or 
rather is adapted, overlapping some considerable portion of 
the aperture itself. In this latter region a groove'** may be 
frequently observed, which being completed as a canal by 
the perpendicular plate of the palate, transmits the posterior 
palatine vessels and nerve ; and often two such grooves exist. 
In front of the antrum a deep groove, the lachrymal duct,^® 
descends from the orbit somewhat obliquely backwards and 
inwards, to the inferior meatus of the nose ; and it is com- 
pleted as a canal by the lachrymal and inferior turbinated 
bones ; extending from the duct horizontally forwards to the 
anterior margin of the surface is a ridge for articulation with 
the inferior turbinated bone,^^ and the whole of the surface 
below the ridge is smooth and grooved, forming the outer 
waU of the inferior meatus,^* or sinus of the nose. Above 
this line a portion of the bone ascends considerably higher 
than the rest, termed the Tiasal process^^ the inner surface of 
which is continuous with the inner aspect of the bone, and it 
presents a second horizontal ridge," running parallel with the 
first The ridge articulates with the middle turbinated bone, 
and the surface between the two becomes the outer wall of 
the middle meatus^* or sinus of the nose. Above the middle 
turbinated ridge, the surface forms part of the outer wall of 
the nose, and at its posterior portion presents one or two half 
cells,^* completed by the ethmoid. 

The external surface of the nasal process is continuous 
with the facial surface of the external aspect of the superior 
maxilla : it is comparatively smooth, and gives origin to the 
levator labii superioris alseque nasi.^^ The upper extremity 
or apex^® is very rough, and often a little clubbed, articulating 
with the rough interval between the internal angular pro- 
cesses of the frontal bone. Of the borders of the nasal 
process, the anterior is thin, and articulates with the nasal 
bone. The posterior is thick, and breaks into two diverging 
ridges, one of which, the external, runs outwards to become 
continuous with the inferior orbital ridge, and presents a 
small tubercle, which may be taken as a guide to the 
lachrymal duct ; whilst the other, or internal ridge,^'*^ 
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articulates with the lachrymal bone, and thus encloses the 
lachrymal duct. 

The external aspect of the superior maxillary bone has 
already been said to present three surfaces, due to the 
pyramidal prominence of the malar process. 

The malar process is not composed of solid bone, but 
contains within its walls, which are comparatively thin, the 
spacious cavity, or antrum of Highmore, previoudy described. 
At the apex it is stout, rough, and indented, for articulation 
with the malar bone,^ the roughness extending also from 
the apex inwards in the course of the inferior orbital ridge. 

The anterior or facial surface presents near the upper 
margin the infra-orbital foramen,*^ or anterior orifice of a 
canal which transmits the infra-orbital nerve, a branch of the 
superior maxillary or second division of the fifth, and the 
infra-orbital artery. Above the foramen the levator labii 
superioris^ takes origin, and below it the levator anguli oris.** 
Here the surface is markedly hollowed, and receives the 
name of the canine fossa, and close to the anterior border of 
the surface, a little below the level of the infra-orbital 
foramen, the compressor naris** arises. Approaching the 
lower margin of the same surface, a smaller concavity may 
be observed situated above the incisor teeth, termed the 
myrtiform fossa,** from which the depressor alee nasi takes 
origin. The facial surface is excavated at its anterior border, 
in the position of the anterior orifice of the nose. 

The posterior or zygomatic surface*^ is convex ; it enters 
into the formation of the zygomatic fossa ; and it is perforated 
by foramina for the posterior dental vessels and nerves in 
their passage to supply the molar teetL Near the lower part 
there is a prominence, termed the tuberosity of the masdlla, 
due to the position of the wisdom tooth : and upon the surface, 
above the molar teeth, the buccinator muscle*^ takes its origin. 

The superior or orbital surface forms the floor of the orbit 
and roof of the antrum. It is triangidar in form and is 
smooth, and at its anterior margin elevated for the formation 
of the inferior orbital ridge, the outer half*® of which is 
rough, and completed by the malar bone. Its external margin 
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is bevelled and contributes to form the spheno-maxillary 
fissure f^ and the internal'^ is irregular and articulates with 
three bones, the lachrymal in front, the os planum of the 
ethmoid in the centre, and the anterior process of the palate 
bone posteriorly. Across the orbital surface a canal,** the 
posterior part of which is usually uncovered, runs forward 
to terminate at the infra-orbital foramen, transmitting tlie 
infra-orbital nerve and artery. From the nerve and artery 
anterior dental twigs extend downwards through minute 
canals in the anterior wall of the antrum of llighmore to 
supply the incisor teeth. The inner angle of the surface 
is deficient, this being the position of the lachrymal duct,** 
and in the neighbourhood is a depression from which the 
inferior oblique muscle** of the eye arises. 

The base, or lower, or alveolar border** of the superior 
maxilla, consists of a number of cavities, the alveoli, separated 
from each other, and surrounded, by thin laminae of bone, 
the alveolar processes. The cavities are eiglit in number, 
corresponding to the teeth, and divided for the reception of 
their respective fangs ; whilst the alveolar processes present 
inmmierable vascular pores or foramina, which give them a 
spongy appearance. 

The superior maxillary bone articulates with its fellow of 
the opposite side by the alveolar border and palatine process ; 
with the vomer by the palatine process ; with the palatine 
bone by palatine process and internal surface; with the 
ethmoid by the internal surface above the aperture of the 
antrum of Highmore, and by the nasal process ; with the 
lachrymal bone by the same parts ; with the inferior turbi- 
nated by the internal surface ; with the nasal bone hy nasal 
process; with the frontal bone by nasal process; and witli 
the malar bone by the malar process. 

The Malar Bone. (Plate XVII.) 

The malar bone is of tabular form and quadrilateml. it 
enters largely into the composition of the orbit, and bounding 
the face laterally produces the high or low cheek of different 
individuals. It presents two surfaces and four borders. 



88 THE MALAR BONE. 

The external surface^ is convex, and is perforated by small 
canals for the passage of malar branches of nerve and vessels. 
Near the upper border it is covered by the orbicularis 
palpebrarum muscle,' and near the lower gives origin to two 
muscles,* zygomaticus major and zygomaticus minor, the 
latter being more anterior. 

The internal surface enters into the formation of the 
temporal* and zygomatic* fossae, for which purpose it is 
smooth and concave, but at its anterior extremity it becomes 
rough and uneven for articulation with the malar process of 
the superior maxilla.® 

The four borders are named according to their position^ 
orbital, maxillary, temporal, and zygomatic. 

The orbital border^ forms the outer, and also the chief 
part of the inferior margin of the orbit, and articulates at 
its upper extremity with the external angular process of the 
frontal bone,« and at its lower with the inferior orbital ridge 
of the superior maxilla. From it a thin plate extends back- 
wards, which articulates with the orbital plate of the superior 
maxilla below^® *° ^^ and with the orbital plate® *° ^® of the 
sphenoid bone by its posterior margin, a small portion 
entering into the spheno-maxiUary fissure (unless the orbital 
surface of the sphenoid articulates with the superior maxilla ; 
a rare occurrence) ; and at the upper part it articulates with 
the orbital plate of the frontal bone.® ^ ® 

The maodllary border^* is rough for articulation with the 
malar process, and the rough anterior margin of the orbital 
surface of the superior maxilla. 

The temporal border^* bounds the temporal fossa, and 
gives attachment to the temporal aponeurosis ; whilst at its 
lower part it becomes continuous with the upper border of 
the zygomatic process of the temporal bone : a serrated angle 
or process of bone separates the zygomatic from the temporal 
border, and articulates with the anterior extremity of the 
zygomatic process of the temporal bone. 

The zygomatic border^^ is continuous with the lower border 
of the zygomatic process of the temporal bone, and gives 
origin to fibres of the masseter muscle. 
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The malar bone articulates very largely with the superior 
maxilla by its internal surface, maxillary border, and orbital 
process ; with the sphenoid by its orbital process ; with the 
frontal by its orbital border and orbital process ; and with the 
temporal by the serrated angle or process, sometimes called 
the zygomatic process of the malar. 

■ 

The Palate Bonk {Plate XV.) 

The pedate bone occupies a position internal to the 
superior maxilla. It is composed of two plates, one hori- 
zontal, the other vertical, and a tuberosity which projects 
backwards, downwards, and outwards from their point of 
junction. 

The horizontal plate is quadrilateral and it continues back- 
wards the plane of the palatine process of the superior maxilla, 
with which it articulates by its anterior border,^ thus com- 
pleting the separation of the nose from the mouth. By its 
internal border* it articulates with the horizontal plate of the 
opposite palate bone, the union of the two forming a groove 
upon the upper aspect of the reception of the lower margin of 
the vomer. 

The external border is incorpomted with the perpendicular 
plate of the bone ; and the posterior,^ which is extremely thin, 
forms the boundary of the hard palate and gives attachment 
to the soft. This border is concave, and the inner point, 
uniting with that of the opposite side, projects backwards as a 
sharp process, the posterior nasal spine.* 

Of the two surfaces of the horizontal plate, the superior or 
nasal is smooth and concave from side to side, the inferior or 
oral is rough and marked posteriorly by a transverse ridge* 
into which are inserted some fibres of the circumflexus or 
tensor palati muscle. At the outer extremity of the ridge 
appears one large foramen, often a second of smaller size, the 
orifices of the posterior palatine canals^ for the transmission 
of vessels and nerves of the same name; whilst running 
forwards from the foramina is a groove which conducts them 
to the front of the hard palate. 
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The vertical plate is extremely thin and fragile and extends 
upwards at a right angle to the horizontal plate. Its external 
surface'^ is applied to the inner aspect of the superior maxilla 
with which it altogether articulates, and it is usually traversed 
by fine grooves in direction downwards and slightly forwards, 
which, when completed by similar grooves upon the maxilla, 
form the posterior palatine canals, the inferior orifices of 
which were seen on the under surface of the horizontal plate. 
The internal surface is marked by two horizontal ridges, one 
above the other, corresponding to those on the inner surface of 
the nasal process of the superior maxilla, and like them 
articulating the inferior^ with the inferior turbinated bone 
and the superior with the middle,® whUe the surface below 
each ridge is concave from above downwards and enters into 
the formation of the outer wall of the inferior and middle 
meatus of the nose respectively. The vertical plate of the 
palate bone extends forwards at its anterior border, so as to 
assist in forming an inner wall to the antrum, thus materially 
lessening the orifice of that space. 

From the upper border project two processes, an anterior, 
orbital,^® and a posterior, sphenoidal", separated from each 
other by an interval or space, the spheno-palatine notch or 
foramen,^^ through which pass the spheno-palatine vessels and 
nerves. 

The anterior or orbital proces^^ is of variable size, con- 
taining within its substg^nce one or even two small cells. In 
consequence of its enclosed position it articulates with other 
bones in three directions, and in addition assists in the forma- 
tion of two spaces : thus possessing in aU five surfaces. The 
articulating surfaces are, an anterior with the superior maxilla 
immediately below and behind the orbital surface of that 
bone, a posterior with the sphenoidal turbinated bone, and an 
internal with the ethmoid at the posterior inferior angle of 
the OS planum. The surfaces entering into the spaces are the 
superior, triangular in form, at the extreme posterior part of 
the floor of the orbit ; and the external in the spheno-maxillary 
fossa. 

The posterioi' or sphenoidal pj'ocess^^ is a thin plate of bone 
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which curves inwards as it ascends to fit beneath the body of 
the sphenoid bona It possesses an internal and an external 
surface, and two borders. The internal surface is smooth, and 
enters into the formation of the outer wall and roof of the nose. 
The external surface has upon it a slight perpendicular ridge, 
cutting off a small anterior portion, which is smooth and 
forms a part of the inner wall of the spheno-maxiUary fossa. 
The rest of this surface behind the ridge articulates with the 
internal pterygoid plate and with the under surface of the 
body of the sphenoid, and upon the uppermost part of this 
surface is a half groove running from before backwards, which 
completes the pterygo palatine, through which run the nei've 
and vessels of the same name. Of the borders, the posterior 
is lost on the pterygoid plate aud the anterior in pait forms 
the posterior boundary of the spheno-palatine foramen and is 
in part lost beneath the sphenoidal turbinated bone. 

The tvbefosity^^ of the i)alate bone is a somewhat conical 
process projecting backwards, downwards, and outwards, 
ftom the angle of junction of the vertical with the horizontal 
plate. It enters between the two plates of the pterygoid 
process of the sphenoid bone, and presents on its posterior 
aspect a central smooth groove for the completion of the 
pterygoid fossa,^* to the imier side of which is a second 
groove, deeper but rougher, for the reception of the internal 
pterygoid plate,^* and to its outer side a rough margin for 
articulation with the external pterygoid plate.^*^ The outer 
surface of the tuberosity is i-ough and uneven, for aiticidation 
with part of the tuberosity of tlie superior maxilla. 

The palate bone articulates largely with the superior 
maxilla by its perpendicular plate and tuberosity ; with the 
two turbinated bones by the inner surface of tlie perpen- 
dicular plate ; with the sphenoid by its sphenoidal process 
and by its tuberosity ; with the sphenoidal turbinated and 
ethmoid by the orbital process ; with the opposite palate, 
and with the vomer by the internal margin of the horizontal 
plate. 
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The Lachrymal Bone. {Plate XVII.) 

The lachrymal hone, also termed the os unguis, from a 
supposed resemblance to a finger nail, is a small and thin 
bone, situated at the anterior part of the inner waU of the 
orbit. It possesses two surfaces and four borders. 

The external surface looks into the orbit, and is divided 
by a perpendicular ridge into two portions, of which the 
anterior^ and smaller is in the form of a groove, and assists in 
forming the lachrymal canal ; whilst the posterior,^ larger and 
flat, contributes to the inner wall of the orbit. 

The internal surface is considerably hollowed in an 
angular manner, having the appearance of two laminae of 
bone united together at an angle ; the anterior* contributing 
to the middle meatus of the nose, and the posterior* closing 
in cells upon the lateral mass of the ethmoid. Frequently a 
half cell at the upper part of this surface completes a similar 
one upon the frontal bone. 

Of the borders the superior^ ^^ is short, but thick and 
serrated, and articulates with the frontal bone posterior to 
the junction of that bone with the nasal process of the 
superior maxilla. The inferior'^ *® ^ is divided into two parts, 
an anterior, corresponding to the lachrymal groove, and 
extending downwards to articulate with the inferior tur- 
binjited bone, thus completing the lachrymal canal; and a 
posterior portion, which articulates with the orbital plate of 
the superior maxilla. The posterior 'border'^ *° ® articulates with 
the OS planum of the ethmoid, and the anterior border^ ^^ 
with the posterior margin of the nasal process of the superior 
maxiUary bone. 

The Nasal Bone. {Plate XVII.) 

The nasal bones are two small quadrilateral bones, which, 
when united together, form the bridge of the nose, and for 
that purpose are placed in an oblique position. Each pre- 
sents two surfaces and four borders. 

The anterior or external surface^ is smooth and concave 
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from above downwards. It is covered by the pyramidalis 
nasi muscle, and perforated by one or more vascular foramina. 
. The nasal surface^ is convex, and, by a small portion near 
the upper extremity of the bone, assists in closing the frontal 
sinus : the remainder enters into the roof of the nose, and is 
frequently marked by a longitudinal groove, along which the 
naso-lobular nerve courses to the extremity of the nose. Of 
the borders the mperior^ is small, but thick and stunted, and 
is serrated for articulation with the central rough notch of the 
frontal bone. The inferior^ is thin, curved, or irregular, and 
is connected with the lateral cartilage of the nose. 

The anterior or internal border* is very thick and flat, per- 
fectly straight and central, and, when compared with the 
external border, tolerably smooth; it articulates with its 
fellow bone, and posteriorly is in contact with the nasal spine 
of the frontal and perpendicular plate of ethmoid. The 
external border^ is longer and much thinner than the internal ; 
it slants obliquely outward, and it is rough for articulation 
with^the anterior border of the nasal process of the superior 
maxilla. 

The Inferior Turbinated or Spongy Bone. (Plate XVII.) 

The inferior turbinated bone is of a coiled up and spongy 
appearance ; it is contained within the cavity of the nose, and 
over-roofs a spaxje described as the inferior meatus. It pre- 
sents an eodemal surface, concave, and an internal^ surface, 
convex, spongy, and grooved by blood-vessels. The anterior 
eostremity^ of the bone is thin and rounded, but the posterior^ 
projects backwards in the form of a point. The inferior border 
is thick and spongy, and lies free within the cavity of the 
nose, but the superior border is the part which holds the bone 
in position by its numerous articulations. Most anteriorly* 
^ * this border is attached to a horizontal ridge, situated at 
the base of the nasal process of the superior maxilla ; behind 
this a triangular process* ascends to meet the lachrymal 
bone, and assists in forming the lachrymal canal; still 
more posteriorly'' *® * a thin plate of bone curls over and 
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descends upon the inner wall of the antrum of Highmore, by 
which a communication also takes place with the lateral mass 
of the ethmoid bone ; and, lastly, behind this a thin edge' ^ * 
is connected with the inferior turbinate ridge of the perpen- 
dicular plate of the palate bone. 

The Vomer. {Plate XVII.) 

The vomer is the thin perpendicular plate which con- 
tributes so materially to the septum of the nose. Its name 
signifies a ploughshare. It is quadrilateral in form, with an 
expansion upon its upper border. The two surfaces of the 
bone resemble each other, with the exception that one, usually 
the left, is convex, and the other concave, owing to which the 
bone is more prominent in the one than in the other nasal 
cavity. Each then is grooved by the passage of blood-vessels 
and nerves, and one groove^, larger and deeper than the rest, 
extends downwards and forwards, transmitting the naso-pala- 
tine nerve. 

The superior border^ *« * is short but thickened, and 
spreads out laterally in the form of two alse, which, when the 
bone is articulated, embrace the rostrum of the sphenoid bone, 
and extend as far as the sphenoidal process of the palate bone. 

The inferior border^ *° * fits into the groove formed by the 
junction of the two palatine processes of the superior 
maxiUary bones, and the two horizontal plates of the palate 
bones. 

The posterior border^ *° * is sharp and almost perpendicular ; 
it separates the posterior orifices of the nares one from the 
other. 

The anterior border^ *** * has a very oblique direction, 
downwards and forwards, and usually presents a separation 
of the two surfaces of the bone, thus producing a space or 
groove for the reception of the perpendicular plate of the 
ethmoid, and in front for the septal cartilage of the nose. 

The Inferior Maxilla. (Plate XVI.) 

The entire lower jaw is one bone, the inferior maxilla, and 
this may be described as possessing an arched body, or central 
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portion, from the extremities of which aaceud two quadri- 
lateral appendages, the rami. 

The body is curved upon itself, so as to present an ante- 
rior convex and a posterior concave surface, and an upper 
and lower border. 

The convex surface is marked in the centre by a vertical 
prominence, the symphysis^ or original separation of the bone 
into two parts, and on each side of this, by a slight de- 
pression, the mental fossa,' from which arises the levator 
menti muscle : still more externally, about the level of the 
second bicuspid tooth, a foramen of some considerable size, 
the mental foramen,* extends into the substance of the bone 
to the dental canal, and transmits to the surface mental 
branches of nerve and vessels derived from the inferior dental 
An oblique line,* more or less distinctly marked, extends from 
or near the symphysis backwards and upwards to the anterior 
border of the ramus. It is designated the external oblique 
line, and gives origin above to the quadratus menti,* or de- 
pressor labii inferioris, and behind this to the depressor anguli 
oris,* receiving below the insertion of the platysma myoides. 
Between the oblique line and the molar teeth the buccinator 
musde^ arises. 

The concave surface presents a central perpendicular 
marking, either elevated or depressed, which may be recog- 
nised as the symphysis,® and at its lower point an elevation 
composed of four tubercles,® arranged in two pairs, for the 
origin, the upper of the genio-hyo-glossus, and the lower of 
the genio-hyoid muscles ; whilst below the tubercles, encroach- 
ing on the lower border are two fossae, one on each side, for 
the origin of the anterior belly of the digastric muscle. ^^ A 
depression of considerable extent, though shallow, exists on 
each side of the tubercles in the position of the sublingual 
gland, hence termed the sublingual fossa ;" and from this an 
elevated ridge, the internal oblique line," or mylo-hyoid ridge, 
extends upwards and backwards towards the ramus. This 
line gives origin to the mylo-hyoid muscle, and at its pos- 
terior extremity, also to fibres of the superior constrictor 
muscle of pharynx.^' The surface below the line is in contact 
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with the submaxillary gland, and from that circumstance is 
termed the submaxillary fossa.^* The upper border of the 
bone is composed of deep cavities, sixteen in number, the 
alveolar spaces, separated from each other, and surrounded by 
fine laminae, the alveolar processes, and perforated by innumer- 
able vascular foramina. The spaces are adapted in size and 
form to the respective teeth by which they are occupied. The 
lower border is smooth, rounded, and subcutaneous in the 
whole of its extent ; and at its junction with the ramus it is 
grooved by the facial artery^^ in its passage on to the cheek. 

The ramus extends upwards from the body at an angle, 
the degree of which varies with the age of the individual, 
being very obtuse in early life, but gradually approaching 
a right angle towards adult age. 

The external surface of the ramus is continuous with the 
convex surface of the body. It is somewhat rough in appear- 
ance, and i;eceives upon its lower three-fourths the insertion 
of a large muscle of mastication, the masseter :^* and above 
this and near the posterior ;^art the external lateral ligament 
of the lower jaw is attached. 

The internal surface of the ramus presents near the centre 
the large orifice of the inferior dental canal,^^ through which 
the inferior dental vessels and nerve pass for the supply of 
the lower teeth. A small but distinct groove,^® extends down- 
wards from the foramen, to conduct from the vessels and 
nerve a small branch, the mylo-hyoid, to supply the muscle 
of the same name and the anterior beUy of the digastric. The 
anterior border of the foramen is formed by a sharp point 
of bone, the vaginal process,^® to which the internal lateral 
ligament of the lower jaw is attached ; and below the foramen 
the surface is rough for the insertion of the internal pterygoid 
muscle.^® 

The posterior border of the ramus is smooth and rounded, 
giving attachment to the stylo-maxillary ligament.^^ 

From the superior border ascend two processes, the pos- 
terior for articulation, termed the condyle,** and the anterior 
or coronoid process,** separated from each other by an inter- 
space, the sigmoid notch.*^ 
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The condyle** is a convex articulating process, adapted to 
the anterior half of the glenoid cavity of the temporal bone, 
and is therefore longer fix)m side to side than from before 
backwards. As the condyloid process verges into the ramus 
it contracts considerably^ so that the articulating portion 
becomes supported upon a neck, which it overhangs in front 
so as to produce a fossa, into which is inserted the external 
pterygoid muscle." 

The coronoid process is of triangular form, with the apex 
directed upwards. Upon its external surface it is flat and 
smooth, but internally it is rough for the insertion of the 
temporal muscle ;'* and its anterior margin divides into two 
ridges, one passing each side of the teeth. 

The sigmoid notch** or space between the two processes 
simply transmits the masseteric vessels and nerve, for the 
supply of the masseter muscle. 

The inferior maxillary bone articulates with the two 
temporal bones only, and the joint is one of the few that 
possess an inter-articular fibro-cartilage. 
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The vault or arched roof of the skull comprises portions 
of the frontal, of the parietal, and of the occipital bones. It 
is of an arched form, and upon its exterior surface exhibits 
along its centre, from before backwards, the sagittal suture, or 
union of the parietal bones, at the anterior extremity of 
which, and at right angles to it, is the coronal suture or junc- 
tion of the frontal with the parietal bones, and at the 
posterior extremity the lambdoidal suture, passing obliquely 
downwards upon each side between the occipital and parietal 
bones. At the two extremities of the sagittal suture are 
found, in the foetus, the anterior and posterior fontanelles 
respectively. 

Wormian bones are found more or less frequently in the 
various sutures of the cranium, and consist of small but dis- 
tinct bones ossified from a separate and special point. 

H 
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The interior surf ace of the vault presents the same sutures, 
and, in elderly subjects, scattered here and there a variable 
number of depressions, occupied by smaU bodies, described as 
Pacchionian glands. 

This surface is impressed by the convolutions of the brain, 
and grooved by the middle- meningeal artery, and in its 
median line is a slight depression corresponding to the 
superior longitudinal sinus, and sometimes perforated near 
the posterior part by the parietal foramina. 

The Inferior Region. {Plate XVIII.) 

The inferior region is of large extent, and includes all the 
points within a quadrilateral space, the diameters of which 
run, one from the incisor teeth to the occipital protuberance, 
and the other from one mastoid process to the other. In the 
front part, surrounded by the teeth of the upper jaw, is the 
roof of the mouth,^ composed of the palatine processes of the 
superior maxillary bones, and behind these the horizontal plates 
of the palate bones, which unite together in the median line. 

The median suture presents at its anterior extremity the 
orifice of the anterior palatine canal,^ for the transmission of 
a nerve and vessels of the same name, and at its posterior 
extremity a sharp process, the posterior nasal spine. The 
horizontal plates of the palate bones are joined to the maxilla 
by what is termed the transverse suture, and are marked by 
a transverse ridge, at the outer extremity of which are one or 
more foramina for the posterior palatine vessels and nerves.* 

Behind the palate the posterior orifices of the nares,* 
come into view, separated from each other by the free margin 
of the vomer, and bounded above by the body of the sphenoid, 
ala of vomer and sphenoidal process of the palate bone, 
together forming the pterygo-palatine canal; below by the 
horizontal plate of the palate bone; and externally by the 
pterygoid processes. 

The pterygoid process consists of two plates : the internal,* 
is small and thin ; it is curved and prolonged at its inferior 
extremity, the hamular process, around which turns the tensor 
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or circumflexus palati muscle, and it is marked above by a 
depression, the scaphoid fossa, for the origin of the same 
muscle. The external plate,® the larger, gives origin by its 
internal surface to the internal pterygoid muscle ; and by its 
outer surface, which enters into the zygomatic fossa, to the 
external pterygoid. 

The space between the two plates, known as the ptery- 
goid fossa^ is completed by the tuberosity of the palate bone. 
In the root of the pterygoid process is the posterior orifice 
of the Vidian canal, often difficult to be seen in this view. 
External to the pterygoid process, in the great wing of the 
sphenoid bone, is the foramen ovale,^ for the transmission of 
the third division of the fifth nerve, and the small meningeal 
artery ; next to this, the foramen spinosum,** through which 
the middle meningeal artery enters the skull, and still more 
externally the spine® of the sphenoid bone, which attaches 
the internal lateral ligament of the lower jaw and the laxator 
tympani muscle. 

Commencing again in the median line we come upon the 
petrous portion of the temporal bone fitting into the angle 
between the basilar process and the sphenoid bone. This 
does not however articulate, but leaves a space, the foramen 
lacerum medium," occupied in the recent state by a fibro- 
cartilage. Following now the temporal bone from within 
outwards, the points to notice are, first, the rough surface for 
the origin of the levator palati and tensor tympani muscles,^* 
next, a circular foramen, the inferior orifice of the carotid 
canal,^* and behind this, formed partly by the petrous portion 
of the temporal, partly by the occipital bone, the jugular 
foramen or foramina lacerum posterius,^* through which the 
jugular vein and the three divisions of the eighth nerve leave 
the skulL Moreover, behind the carotid canal is a conical 
fossa, contracting in its depths into a little canal, the aque- 
ductus cochleae,^* and in the wall which separates the carotid 
canal from the jugular fossa, a minute foramen for Jacobson's 
nerve.^* Next in order, the vaginal process,^^ sometimes 
perforated by Arnold's foramen, proceeds outwards and bifur- 
cating encloses the styloid process ; whilst external to this is 

h2 
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the stylo-mastoid foramen/® or termination of the aqueductiis 
FaHopii, the passage of the portio dura of the seventh nerve. 
This aspect of the mastoid process is deeply grooved by the 
digastric fossa^^ for the origin of the posterior beUy of the 
digastric muscle, and running internal and parallel to the fossa 
is a small groove, more or less marked, in which lies the 
occipital artery. In front of the vaginal process is the glenoid 
cavity,^^ separated into two parts by the Glasserian fissure,*® 
an anterior, occupied by the condyle of the lower jaw, and a 
posterior, occupied by a process of the parotid gland. The 
fissure itself gives exit to the chorda tympani nerve, the 
laxator tympani muscle and a tympanic artery, and contains 
the processus gracilis of the malleus. In the angle between 
the squamous and petrous portions, a bristle may be passed 
into two canals, one above the other, the lower being the 
Eustachian tube, the upper, the canal for the passage of the 
tensor tympani muscle. Again, returning to the median Une, 
may be seen the basilar process^" of the occipital bone, which 
gives insertion by a tubercle (its spine) to the superior con- 
strictor muscle of the pharynx, and, by a depression behind 
the spine, to the rectus capitis anticus major and minor 
muscles of the right and left sides, and behind the basilar 
process the large aperture, the foramen magnum,** through 
which the spinal cord and its vessels leave the skull, and the 
vertebral arteries and spinal accessory nerves enter it. On 
each side of the foramen is the condyle of the occiput,** 
convex, elongated in shape, and approaching its fellow at its 
anterior extremity, and rough internally for the attachment of 
the check ligaments ; in front and behind it are the anterior** 
and posterior** condyloid foramina, and some little distance 
to its outer side is the jugular process*^ of the occiput, into 
which the rectus capitis lateralis is inserted. Behind the 
foramen magnum the crest of the occiput ascends towards 
the external protuberance of the same bone, and upon each 
side of it pass off the inferior*^ and superior*® curved lines, 
the former receiving the insertion of the rectus capitis pos- 
ticus minor and major muscles, as well as the superior 
oblique ; the latter giving, origin to the trapezius and the 
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occipito frontalis, and insertion to the stemo-mastoid, whilst 
the interval or space between the two lines gives insertion to 
the complexus*^ and splenius capitis.*" 

The Cranial FosSiE. {Plate XVIII.) 

The cerebral aspect of the base of the skull, similar upon 
the two sides, presents two projecting borders, dividing the 
whole into three fossae, each of which receives a separate 
portion of the brain substance, namely, the anterior and 
middle fossae, the corresponding lobes of the cerebrum, 
and the posterior fossa, the lateral hemisphere of the cere- 
bellum. 

The mvterior fossa is formed chiefly by the upper surface 
of the orbital plate of the frontal bone, having a portion of 
the horizontal plate of the ethmoid bone internally, and the 
lesser wing of the sphenoid bone posteriorly. It is therefore 
elevated, convex, and marked by the cerebral convolutions, 
and also by fine grooves for meningeal arteries. The fossa is 
separated from its fellow of the opposite side by the crista 
gaUi,^ which gives attachment to the falx major, andforms at 
its anterior extremity a small aperture, the orifice of the 
foramen ccecum.^ At the side of the crista gaUi is the cri- 
briform plate* of the ethmoid, with its numerous foramina 
for the transmission of the divisions of the olfactory nerve, 
for the trunk of which there is frequently a groove extending 
backwards over the body of the sphenoid bone. One of the 
apertures,* close to the crista and near its anterior extremity, 
is of a fissure-like form, and transmits the naso-lobular 
branch of the ophthalmic nerve into the cavity of the nose. 
At the junction of the ethmoid with the orbital plate are two 
foramina,* the orifices of the anterior and posterior ethmoidal 
grooves, the former of which transmits the nerve just men- 
tioned from the orbit into the skuU, and the latter a small 
meningeal artery in the same direction. 

The middle fossce of the two sides communicate with each 
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other across the pituitary fossa^ on the body of the sphenoid 
bone ; there is therefore a portion in the central line which 
may be said either to belong to both fossse or to neither, 
namely, the pituitary fossa or sella turcica. This part is 
bounded posteriorly by the dorsum Ephipii,® anteriorly by 
the olivary process,® surmounted by the optic groove, which 
extends forwards and outwards on each side to the optic 
foramen; and laterally by the groove^® for the cavernous 
sinus and internal carotid artery. 

The middle fossa is formed by the greater wing of the 
sphenoid bone, and by the petrous and squamous portions of 
the temporal bone, upon each of which the distinctive points 
must be separately enumerated. 

On the anterior wall, between the greater and lesser wing 
of the sphenoid bone, is the foramen lacerum anterius,^^ or 
sphenoidal fissure, opening into the orbit, and transmitting 
the third, fourth, first division of fifth, and the sixth nerves 
and the ophthalmic vein. Below the inner extremity of the 
sphenoidal fissure is the foramen rotundum,^^ through which 
the superior maxillary or second division of the fifth nerve 
leaves the skull ; and behind and external to this the foramen 
ovale,^^ transmitting the inferior maxillary or third division 
of the fifth nerve and a small meningeal artery, the latter 
into the skulL External to the foramen ovale the middle 
meningeal artery enters the skull through the foramen spi- 
nosum.^* 

The posterior part of the middle fossa is formed by the 
anterior surface of the petrous portion of the temporal bone, 
at the inner extremity of which is the foramen lacerum 
mediimi,^* an aperture leading through the base of the skull, 
but occupied only by a fibro-cartilage. Running outwards 
along the surface is the groove which conducts the Vidian 
nerve,^® and at its outer extremity the hiatus FaUopii, through 
which foramen the same nerve enters the substance of the 
bone. Near the upper margin at the inner extremity, is the 
depression or fossa upon which rests the Gasserian ganglion^^ 
of the fifth nerve, and at the outer extremity an elevation 
due to the prominence of the superior semicircular canal.^® 
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The outer wall of the fossa, fonned by the squamous por- 
tion of the temporal bone, presents the markings of the con- 
volutions of the brain and grooves formed by the passage of 
the middle meningeal artery. 

The posterior fossa is formed by the occipital bone, by the 
mastoid portion of the temporal bone, and by the posterior 
surface of the petrous portion of the temporal bone. The 
extent of the fossa upon the occipital bone is bounded by the 
groove for the lateral sinus,^® the borders of which give 
attachment to the tentorium cerebelli: within the groove 
there is often a canal for the transmission of a mastoid vein,*° 
and below the groove is the depth of the fossa which receives 
the hemisphere of the cerebellum. More anteriorly and 
nearer 'the central Kne of the skuU is the large aperture of 
the foramen magnum,*^ and in front of it a small orifice, the 
anterior condyloid foramen," through which the ninth nerve 
leaves the skull. Proceeding from the foramen magnum to 
the sphenoid bone is the basilar process^^ of the occipital 
bone, grooved longitudinally for the medulla oblongata, and 
having a partial groove along the outer border for the inferior 
petrosal sinus.** At the line of junction of the petrous por- 
tion of the temporal bone with the occipital is a large aper- 
ture, the foramen lacerum posterius,^* through which the 
lateral sinus opens into the internal jugular vein, and the 
three divisions of the eighth nerve leave the skull. 

The posterior surface of the petrous portion exhibits 
along its superior margin the groove for the superior petrosal 
sinus,*® and along its inferior margin, internal to the foramen 
lacerum posterius, a half groove completed by the basilar 
process of the occipital bone for the inferior petrosal sinus.** 
About the centre of the surface is the meatus auditorius in- 
temus,*^ which is occupied by the seventh cranial nerve, and 
in its depth presents one larger orifice at the upper part, the 
aqueductus FaUopii, for the portio dura or facial division of 
the same nerve, and several smaller foramina at the lower 
part for the filaments of the portio mollis or auditory division 
of the seventh nerve ; and some little distance external to the 
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meatus is a small orifice overlapped by a fine sheath of bone, 
the aqueductus vestibuli*® 



The Temporal Fossa. 

The temporal fossa is the space occupied almost entirely 
by the temporal muscle. It extends from the temporal ridge 
on the fix)ntal and parietal bones downwards to the level of 
the zygomatic process, where it becomes continuous with the 
zygomatic fossa. It is bounded by the frontal, great wing of 
the sphenoid, parietal and temporal bones ; and anterioriy by 
the malar bone. 

The Zygomatic Fossa. ^ 

The zygomatic fossa is bounded in front by the superior 
maxillary bone, in which are seen the foramina for the 
posterior dental vessels and nerves ; externally by the malar 
bone and the zygoma; internally by the external pterygoid 
plate, from which the external pterygoid muscle arises. It 
is continuous with the temporal'fossa above, from which it is 
separated by the zygoma and a horizontal ridge upon the 
greater wing of the sphenoid; it is continuous intemaUy 
with the spheno-maxillary fossa, with which it communicates 
by means of the pterygo-maxillary fissure; and it is con- 
nected to the orbit by the outer part of the orbital fissure. 

The Spheno-Maxillary Fossa. 

The spheno-maxillary fossa is a small pyramidal space, 
base upwards, between the pterygoid process of the sphenoid 
and the posterior part of the superior maxillary bone. Its 
posterior boundary is the pterygoid process, and upon it 
three orifices open into the fossa, the foramen rotundum 
superiorly for the transmission of the superior maxillary 
nerve, the Vidian and pterygo-palatine canals below for the 
passage of vessels and nerves of the same name, the mouth of 
the former being also the position of Meckers ganglion. The 
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internal boundary is the perpendicular plate of the palate 
bone, which, by dividing at its summit into two processes, 
produces between them a notch or foramen (spheno-palatine) 
connecting this fossa with the nose. At the lowermost part 
of the space, its extreme apex, are the upper orifices of the 
posterior palatine canals. The fossa is open at its outer 
aspect, presenting a large triangular aperture, the pterygo- 
maxillary fissure, through which the internal maxillary artery 
passes, and again it communicates with the orbit by a similar 
aperture, the orbital fissure. 

The Orbits, {Plate XIX.) 

The orbits are two large spaces for the eyes, situated 
beneath the frontal bone, and occupying a large portion of 
the face. Each is pyramidal in form, is composed of four 
walls, and has its apex inwards, and the line of its axis pass- 
ing obUquely backwards and inwards, whilst its base is open 
7^. LiL and surrounded by a very strong ma^n of 
compact bone. The roof is formed by the orbital plate,^ of 
the frontal bone, and posteriorly by a part of the lesser wing* 
of the sphenoid. It is concave in every direction, and at 
its external anterior portion is stUl more markedly so for the 
production of a fossa* for the lachrymal gland. At the junc- 
tion of the roof with the internal wall two foramina pass 
&om the orbit into the skull, of which the anterior* transmits 
the nasal nerve and vessels from the ophthalmic; and the 
posterior,* an ethmoidal artery, also from the ophthalmic. The 
superior margin of the orbit is perforated near its inner third 
by the supra-orbital foramen,^ through which the supra- 
orbital artery and nerve pass to the forehead, and still more 
internally is a depression for the attachment of the carti- 
laginous pulley for the superior oblique muscle.^ 

The floor is formed by the orbital plate of the superior 
maxilla,® by the malar bone® uniting with it in front, and 
quite posteriorly by a very small portion of the palate bone, 
the orbital process.^® The inferior oblique muscle^^ takes 
origin from the anterior and internal part, and along the 
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centre runs from behind forwards the infi^-orbital canal/^ for 
the passage of the infra-orbital nerve and vessels. 

The internal wall is formed by the nasal process of the 
superior maxilla/* the lachrymal/* the orbital plate of the 
ethmoid^* and a small portion of the body of the sphenoid, in 
order from before backwards. Between the lachrymal bone 
and the nasal process of the superior maxilla, by which bones 
it is formed, the lachrymal canal^^ leaves the orbit to open 
into the inferior meatus of the nose. The anterior* and 
posterior* ethmoidal or orbital foramina, already described 
are connected with this wall equally with the roof. 

The external wall is formed by the malar bone® in front 
and the orbital plate of the sphenoid^^ behind and is marked 
by small foiamina, through which twigs of nerve pass to the 
the cheek. Between this wall and the floor is a space of con- 
siderable ske, the spheno-maxniary or orbital fissure.^" con- 
necting the orbital with the zygomatic and spheno-maxillary 
fossae. 

Hve Apex, In the depth of the orbit may be seen two 
spaces, one the optic foramen,^® internal and above, the other 
the sphenoidal fissure,*® or foramen lacerum anterius. The 
optic foramen^® is the interval between the two roots of the 
lesser wing of the sphenoid, is of somewhat circular form, 
and transmits the optic nerve and ophthalmic artery from the 
cavity of the cranium into the orbit. The sphenoidal fissure,*® 
large internally but tapering as it runs outwards and upwards, 
is the space between the lesser wing and the orbital plate of 
the sphenoid bone, and transmits the third, fourth, ophthalmic 
division of the fifth, and the sixth nerves and ophthalmic 
vein. 

The Nasal FosSiE. {Plate XIX.) 

The nose is divided by a perpendicular septum into two 
cavities, each of which has a roof, a floor, an external and an 
internal wall, and an anterior and posterior orifice. 

The roof slants considerably at its anterior part, where it 
is formed by the nasal bone^ and part of the nasal spine of 
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the frontal Behind this it becomes horizontal, consisting of 
the cribrifonn plate of the ethmoid,* in which are the nume- 
rous foramina for filaments of the olfactory nerve, and still 
more posteriorly it again decends, being composed of the 
under surface of the body of the sphenoid' and sphenoidal 
process of the palate bone, and the ala of the vomer. 

The floori^ is slightly concave from side to side, and is 
formed by the palatine process of the superior maxilla and 
the horizontal plate of the palate bone. From the anterior 
port near the septum the anterior palatine or naso-palatine 
canal' leaves the nose to conduct vessels and nerves of the 
same name to the mouth. 

The irUemal wall or septum of the nose, not seen in the 
plate, is formed near the floor by an elevated crest, the junction 
of the superior maxillary and palate bones of opposite sides ; 
and fitting into a groove on the crest is the vomer, which 
usually curves somewhat into the left side, rendering that 
cavity smaller than the right. Above the vomer is the per- 
pendicular plate of the ethmoid, and at its anterior margin, be- 
tween it and the nasal bones, is the spine of the frontal bone. 

The external wall is formed by the following parts, 
which are in order from before backwards: the superior 
maxilla, with its nasal process,' the nasal surface of 
the lachrymal ; the cellular mass of the ethmoid ; the 
perpendicular plate of the palate bone,' and the internal 
pterygoid plate of the sphenoid.' Attached partly to this 
wall, and extending inwards into the cavity of the nose, are 
the three turbinated or spongy bones, superior,® middle,^" and 
inferior,^^ respectively overlapping three spaces, the superior, 
middle and inferior sinus or meatus of the nose. Each meatus 
passes horizontally from before backwards, and receives the 
openings of neighbouring spaces. The superior meatus is 
overlapped by the superior turbinated bone, the smallest of 
the three placed far back in the cavity, and it receives the 
orifice of the posterior ethmoidal ceUs. The spheno-palatine 
foramen^* and sphenoidal ceUs^' are also described as entering 
into this sinus, though neither of them is under cover of the 
turbinated bone. The middle meatus receives the orifices of 
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the anterior ethmoidal cells, a large duct termed the infundi- 
bulum, common to the frontal sinus^* and to one or more 
anterior ethmoidal cells, and the orifice of the antrum. The 
inferior meatus receives one orifice only, that of the lachrymal 
duct, a canal extending from the orbit to the nose, and formed 
by the nasal process of the superior maxilla, the lachrymal 
bone and the inferior turbinated. 

The posterior nares, or posterior orifices of the nose, are 
two large spaces opening into the pharynx, oval in form with 
the long diameter vertical, placed side by side and separated 
from each other by the posterior free margin of the vomer. 
The outer margin of each is formed by the internal pterygoid 
plate f the inner by the vomer ; the lower by the free border 
of the horizontal plate of the palate bone, which projects 
internally as a fine process, the posterior nasal spine ; and the 
upper by the lower surface of the body of the sphenoid,' with 
the ala of the vomer and the sphenoidal process of the palate 
bone projecting upon it. This boundary is traversed from 
before backwards by the pterygo-palatine canal. 

The anterior orifice of the nose is not so perfectly divided 
by a septum, though the septum can be seen by looking into 
the cavity. The entire aperture is of irregular form, longer 
from above downwards than from side to side, and bounded 
laterally by the nasal and superior maxillary bones, which 
latter, at their junction at the lowest point of the orifice, 
project in the form of a smaU sharp process, namely, the 
anterior nasal spine. 
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The Obgak op Heaking. {Plate XX.) 

The osseous portion of the organ of hearing is composed 
of three parts, the external auditory canal, the middle ear or 
tympanum, and the internal ear or labjrrintlL 

The external auditory canal is a little less than an inch 
in length, and extends from the external orifice into the 
substance of the petrous portion of the temporal bone, as far 
as the middle ear, the two cavities being separated by the 
membrana tympani,^ a fine membrane with which certain 
small bones in the tjnnpanum are connected. 

This canal is formed by the vaginal process in front and 
the rest by the petrous portion, but the orifice lies between 
the mastoid process and the glenoid cavity, and in the foetus 
is composed of a separate ring of bone. The canal is longer 
on its floor and anterior wall than on its roof and posterior 
part, owing to the obUquity of the membrana tympani 

The Middle Ear, or Tympanum. 

The middle ear, or tympanum, is a cavity within the 
substance of the petrous portion of the temporal bone, across 
which the chain of bones passes to connect the membrana 
tympani with the labyrinth. This cavity is six-sided, possess- 
ing a roof, floor, an external and internal wall, and an anterior 
and posterior extremity. It extends in the same direction 
as the petrous portion of the temporal bone, inwards and 
forwards, being nearly half-an-inch in length, and about one- 
quarter in breadth. By the obliquity of the membrana 
tympani, already described, the floor and anterior extremity 
are decreased in size for the enlargement of the corresponding 
parts of the external auditory canal. The roof is formed by 
the anterior surface of the petrous portion of the temporal 
bone, and corresponds to that part immediately in front of 
the elevation of the superior semicircular canal 

ThQ floor presents nothing of note, but lies over the posi- 
tion of the jugular fossa. 
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The external wall is occupied chiefly by the oval space 
across which the membrana tympani^ is stretched, and behind 
this appears a small orifice through which the chorda tympani 
nerve, a branch of the facial, enters the tympanum. In 
front of the membrana is a smaU orifice, extending into a 
canal, through which the chorda tjnmpani leaves the tym- 
panum, and running parallel to this is the Glasserian fissure,* 
which gives passage to the laxator tympani muscle and the 
tympanic vessels, and contains' attached within it the pro- 
cessus gracilis of the maUeus. 

The internal wall faces the membrana tympani, and pre- 
sents, first, along its upper margin an elongated ridge, due to 
the course of a canal, the aqueductus FaUopii,^ through which 
the portio dura of the seventh nerve runs ; and below this a 
hole, the foramen ovale* or fenestra ovalis of oval form, trans- 
versely placed and occupied by the base of the stapes which 
is attached to the margin by a ligament. If the stapes be 
removed the foramen ovale opens into the vestibule. Still 
lower and more anterior there is a prominence of considerable 
size, termed the promontory,^ which is hollow, corresponding 
to the cavity of the cochlea, and is marked on its surface by 
small grooves, in which lie twigs of the tympanic plexus of 
nerves. Behind the promontory, at its lowest part, a foramen, 
the fenestra rotunda,* leads into the cavity of the cochlea, but 
when recent it is closed by a membrane. 

The posterior extremity is marked by several irregular 
foramina leading into open spaces, the mastoid cells, among 
which the short cms of the incus is attached by a ligament ; 
and below these, near the internal wall, is a conical process, 
the pyramid, which is hollow within, and gives origin by its 
cavity to the stapedius muscle. 

The anterior extremity gradually contracts, and from it 
pass forward two parallel canals, situated one above the other, 
and separated by a thin lamina of bone, the processus coch- 
leariformis. Of the two canals, the superior transmits the 
tensor tympani muscle inwards to the tympanum, as well as 
a branch of nerve derived from the otic ganglion, and the 
inferior is continued onwards by a cartilaginous prolongation 
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to fonn the Eustachian tube, and, opening into the j'han'nx, 
gives passage to air from that cavity into the tympanum, and 
thence into the mastoid cells. 

The Small Boxes of the Eak 'Ossicoji}. 

Within the cavity of the tympanum aie contained three 
small bones, which by their attachments connect the mem- 
brana tympani with the internal ear. The bones receive 
their names from things to which they bear resemblance — 
malleus, incus, and stapes. 

The malleus (hammer^ presents a large oval extremity, the 
bead,^ and below this, a constricted portion, the neck,' from 
which two processes extend, one from its size and direction is 
termed the handle or manubrium,' and from its base projects 
a small conical elevation, the processus bre\is/ the other 
from its length and fineness is called the processus gracilis.* 

The head,^ situated near the roof of the t^Tiipanum, to 
which it is attached by the suspensory- li^iament of the 
malleus, articulates by its posterior surface vriih the b>ly of 
the incus, the joint having a capsular ligament and 5yno\ial 
membrane. 

The neck,* or constricted part of the bone, receives the 
insertion of the laxator tympani muscle. The manubrium,' 
the thickest of the processes, is somewhat cur\'ed, and is 
attached in the sutstance of the membrana tympani in its 
central line from above downwards. The processus bre\is^ 
projects upwards and outwards from the manubrium, and 
receives the insertion of the tensor t\'mpani muscle. 

The processus gracilis,* a long and tliin prfx;e.ss, extends 
forwards and downwards into the Glasserian fissure, and is 
there attached. 

The imms (anvil) consists of a body' and two crura, one 
longer than the other. The body Ls flattened and quadri- 
lateral, with a concave smooth articular facet for articulation 
with the head of the malleus. Of the crura, the shorter* 
projects backwards to the msL-iUAd celb, where it is attached 
by a ligament ; the longer' extends downwards parallel with 
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but on a plane internal to the manubrium of the malleus, 
and articulates with the head of the stapes, a small cubic 
piece of bone or cartilage termed the os orbiculare,* inter- 
vening. As age advances this structure ossifies to the incus 
and sometimes to the stapes also. 

The stapes (stirrup) is described as possessing a head, 
neck, two crura, and a base. The head^ and neck, however, 
consist only of a small tubercle of bone, which articulates 
with the OS orbiculare, and receives the insertion of the 
stapedius muscle. The base* is a flattened oval lamina of 
bone, fitting into the fenestra ovaUs on the inner wall of the 
cavity of the tympanimi, and the two crura imite the base 
with the neck, the anterior cms* being straighter, and there- 
fore shorter, than the posterior.* The position of the stapes 
is horizontal with the base inwards, the head outwards and 
ali right angles to its articulation with the long cms of the 
incus. 

The Internal Ear, or Labyrinth, 

The internal ear, or labyrinth, is composed of three sepa- 
rate portions, the vestibule^ most central, behind this the 
semicircular canals,* and in front the cochlea* 

The vestibule^ is an irregular space within the substance 
of the petrous portion of the temporal bone, situated with 
the cavity of the tympanum on its outer side, the meatus 
auditorius intemus on its inner, the cochlea in front, and the 
semicircular canals behind. It is seemingly composed of two 
fossae, of these the fossa hemi-eUiptica, which is in the upper 
and posterior part, is of elongated form, whilst the fossa 
hemispherica, which is smaller, is in the lower and anterior 
part, and is of somewhat spheroidal form, the two being 
separated by a horizontal ridge of bone extending from the 
inner wall of the vestibule, and termed the crista vestibuli 
On the internal wall minute orifices (macula cribrosa) lead 
into the fossa hemispherica for the transmission of filaments 
of the auditory nerve, and behind the crest is a small orifice, 
the aqueductus vestibuli, for the passage of a vein. On the 
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outer wall the vestibule communicates with the tympanum 
by means of the fenestra ovalis, but this fonimen, when 
lecenty is occupied by the base of the stai>es and covui^'d 1)y 
the lining membrane of the cavities. In the ]H).stoi'ior wall 
five orifices communicate ^4th the semicircular canaLs, and 
are not closed in the recent state, and i^iin in the anterior 
and lower part of the vestibule an orifiee of sonic size enters 
into the scala vestibuli of the cochlea, likewise always 
open. 

The semidrmlar canak^ are three in numljer, placed two 
in a vertical position, one above and anterior to the other, 
producing the eminence upon the anterior suiface of the 
petrous portion of the temporal bone, and one in a hori- 
zontal position external to the others. All open into the 
posterior and upper part of the vestibule 1)y both their 
extremities, but the two vertical canals ai*e united together 
by one extremity, so that instead of six there are but five 
orifices opening into the vestibule. Each canal is rather 
more than a semicircle, and at one exti*emity forms a dilata- 
tion, the ampulla. This dilatation occurs in the vertical 
canals at the extremities which are not united, and in the 
horizontal canal at that extremity which is the more anterior. 

The cochlea* is of pyramidal form, with the base exactly 
Gorresponding to the meatus auditorius intemus, and the 
apex extending forwards and outwards. It consists of a 
tube taking two turns and a half around a central axis 
termed the modiolus, and much resembles the sheU of a snail 
lying upon its side. A thin lamina of bone, the lamina 
spiralis, coils in a similar manner round the modiolus, and 
taking attachment to it thus partially divides the tube into 
two parts, each of which is called a scala. The lamina does 
not extend entirely across the canal from the modiolus to the 
outer wall, but in the recent state a membrane is attached to 
the margin, and so completes the separation of the two 
Bcalee. The lamina is also deficient in the apex of the 
cochlea, allowing the two canals to become continuous with 
each other ; and to the point of junction is given the name of 
the cupola. 

I 
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The two scake produced by the lamina spiralis communi- 
cate with each other at their extremities in the apex of the 
cochlea, but at their extremities in the base they open, the 
smaller into the cavity of the vestibule, hence termed the 
scala vestibuli ; the other through the foramen rotundum into 
the canity of the tympaniun, and termed the scala tympani ; 
but the foramen rotundum in the recent state is closed by a 
membrane stretched from its margin. In the scala tympani, 
near to the foramen rotundum, is found a small orifice, the 
aqueductus cochlese. The modiolus is the axis around which 
the scalse turn. It is composed of cancellated bony tissue, 
along which vessels and nerves pass to the substance of the 
lamina spiralis, and it generally possesses a central canal, in 
which is contained the trunk of the vessels and nerves of 
the cochlea. It is largest in size at the base, generally 
decreasing, but near the apex again somewhat increases, 
and this enlargement, from its appearance, is termed the 
infundibulum. 

The aqueductus Fallopii, or canal containing the portio 
dura of the seventh nerve, traverses the substance of the 
petrous portion of the temporal bone, commencing from the 
internal auditory meatus,* being there the uppermost and 
largest of the orifices, and terminating at the stylo-mastoid 
foramen. In its course it is soon joined by the hiatus 
FaUopii, a canal containing the large superficial petrosal 
or Vidian nerve, and then turns suddenly backwards along 
the upper part of the inner wall of the cavity of the tympanum 
above the foramen ovale, around and behind which it now 
as suddenly descends to its termination, the stylo-mastoid 
foramen. 
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OSSIFICATION. 

The Vertebile. (8 points.) 

At six weeks' foetal life a point appears in each arch and 
spreads into the lamina and spine, transverse process, articular 
processes and pedicles, joins and develops a part of the body. 
At eight weeks a point appears in the body of the bone. At 
birth the bone consists of three parts, formed from these three 
centres. At about sixteen years of age an epiphysal point 
appears at the extremity of the spine, and also of each trans- 
verse process ; and at about twenty yeai's of age, a point 
commences to develop a bony plate on the upper and another 
on the under surface of the body. The bone is complete 
about the thirtieth year. 

The atlas and axis, since they differ from the ordinary 
form of vertebra, differ also in their development, the former 
having three points and only one epiphysis, which occurs in 
the spine, and the latter two extra points for the odontoid 
process. 

The lumbar vertebrae have two extra points for the 
tubercles which project from the superior articular processes. 

The Eibs. (3 points) 

The ribs are developed chiefly from one point for the shaft, 
which commences about the sixth week, the head and tubercle 
remaining cartilaginous till some time after puberty, when 
they become ossified as epiphyses. It must be remembered 
that the eleventh and tweKth ribs possess no tubercle. 

The Sternum. (6 to 12 points) 

Each piece of the sternum is developed from a separate 
ossific point, not commencing before the fifth month of foetal 
life. Occasionally there are two or even four points for the 

I 2 
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first piece, which does not become united to the rest of the 
bone until old age, and frequently not at alL The third, 
fourth, and fifth piece often have two points side by side. 
The lower four pieces are joined together and often include 
the ensiform cartilage, as one bone, about forty years of age. 



THE BONES OF THE UPPEE EXTEEMITY. 

The Clavicle. (2 poiTvts) 

The clavicle is the first of all the bones to ossify, and is 
developed from one point near the centre of the shaft. The 
sternal extremity ossifies as an epiphysis about the eighteenth 
year, and unites with the shaft at about twenty-five years 
of age. 

The Scapula, (^points) 

The chief part of the scapula is developed from one 
point, commencing about the eighth week of foetal life, and 
spreading out into the ala, spine, and head. A point for the 
coracoid process commences shortly after birth. Other points, 
namely, two for the acromion process, a second point for the 
coracoid process, one for the inferior angle, and one for the 
internal border, become developed about the age of puberty, 
the fifteenth to the seventeenth year, and the entire bone is 
completely ossified at twenty-five years. 

The Humerus. (8 points) 

The shaft is developed from a single point, commencing 
about six weeks foetal life, and at birth it is nearly ossified. 
The upper extremity is formed from three points, one in the 
second year for the head, one in the third year for the great 
tuberosity, and one the fourth year for the lesser tuberosity, 
and it joins the shaft at about the twentieth year. The 
lower extremity is developed from four points, one in the 
second year for the capiteUum, one about the fifth year for 
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the internal condyle, one in the twelfth year f->r the tp.vhleiir 
suT&ce, and one at puberty for the extenuJ om- 1 vie. Tlii< 
extremity joins the shaft at abmt the eii^hteeath yt* ar. 

The E.u>il's. :j /loot/.v 

The radius ossifies from three prints, oiw r*^r :he <luift >h>- 
tween the fifth and sixth week, one t'>r the h'-wi •.xtn.iuitv 
in the second year, an J one for the ui'i^.r extrvruiry ii^Nuit 
the seventh year; the upper beuoruiis unittMl to tlie <luift 
about the age of puberty, and the lowtr u-jt until beyuuJ the 
twentieth year. 

The Ulxa. (3 points.) 

The nina, like the radius, is developed frt.^m three points, 
one for the shaft between fifth and sixth week, one for the 
lower extremit}' in the fourth year, and one for the olediiiion 
process at the tenth or eleventh year. Tlie extix'uiities like- 
wise become united to the shaft at about the same perio^l as 
thoee of the radius. 

The Cakpts. (8 points.) 

Ossific matter is not deposited in any of the carpal bones 
until after birtL The largest of the series, the os magnum, 
is the first to commence with a point during the first year 
and the smallest, the pisiform is the last, the ossific matter 
in the latter bone being formed about the twelfth year. 

Os magnum and unciform in the first year, cuneil'onn in 
the third year, trapezium and semilunar in the fifth year, 
scaphoid sixth year, trapezoid eighth year, and pisiform twelfth 
year. 

The Metacarpus. (2 points.) 

The metacarpal bones are developed from two points, one 
in the centre of the shaft about the sixth week fa^tal life, and 
the second in the head or phalangeal extremity about the 
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third year ; union not taking place until the period at which 
the extremities of other long bones unite, about the twentieth 
year. The metacarpal bone of the thumb however, bears re- 
semblance to the phalanges, having the second ossific point 
not in the head but in the base or carpal extremity of the 
bone. 

The Phalanges. (2 paints,) 

The phalanges likewise ossify fix)m two points, one for the 
shaft and small extremity, and the second for the base, in the 
same manner as the metacarpal bone of the thumb. The 
points appear, and ossification is complete about the same 
time as in the metacarpal bones. 



THE PELVIC BONES. 

The Sackum. (33 points excluding the auricular plates,) 

The sacrum being an extension of the spinal column bears 
close resemblance to the vertebrae in its ossification. 

The five sacral vertebrae possess each the original three 
points one for the body and one for each lamina (15). 

Towards puberty the ossific points (10) develop in the 
plate on the upper and under surfaces of the body, and by 
this ossification the fourth and fifth sacral vertebrae are joined 
together about the eighteenth year, but the others not till the 
twenty-fifth to the thirtieth year. The lateral parts of the 
sacrum have an extra point developed near the time of birth 
for each of the four upper vertebrae (8), and these are joined 
into a mass about the eighteenth year. 

About the eighteenth year the auricular surface becomes 
developed as an epiphysal plate, and as pointed out in Quain's 
Anatomy, this plate being formed by several minute points 
represents the epiphysal points of the vertebral transverse 
processes which appear from the sixteenth to the eighteenth 
year. Ossification is complete about the thirtieth year. 
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The Coccyx. (Paints variable.) 

The coccyx is developed by one point for each segment. 
The upper segments sometimes have two ossific points. The 
points are developed in the first about the time of birth, and 
in the others at about equal intervals up to the twentieth 
year. 

The Innominate. (8 'poinU) 

The innominate bone is composed of three separate pieces, 
and, therefore, has three main points of ossification. One for 
the ilium situated near the acetabidum and commencing about 
the seventh week of foetal life, a second commencing in the 
body of the ischium about the fourth month and the third 
in the horizontal ramus of the pubes towards the fifth month. 
Towards the tenth year the ischium and pubes have joined 
together, and, about the age of puberty, a centre of ossifica- 
tion occurs in the acetabulum, spreading in the Y-shaped 
cartilage, which still separates the three bones, and thus com- 
pletes their union. At the same period, that is, the age of 
puberty, points occur in the crest of the ilium, the anterior 
inferior spine of the ilium, the tuberosity of the ischium 
and the symphysis pubis, all of which are developed as epi- 
physes. 

The bone is not completely ossified till between the 
twenty-fifth and the thirtieth year. 



THE BONES OF THE LOWEE EXTREMITY. 

The Femur. (5 points) 

The shaft of the femur is developed from one point which 
commences about the fifth week of foetal life. This point 
spreads afterwards into the neck. 

Immediately before or at the time of birth a point appears 
in the lower extremity, the whole of which is formed from 
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this point as an epiphysis, and unites with the shaft about the 
twenty-first year. 

Near a year after birth a point appears in the head : be- 
tween the third and fourth year, one in the great trochanter 
and at puberty, one in the lesser trochanter ; these join the 
shaft somewhere about the eighteenth year. 

The Patelul (1 point) 
The patella ossifies from one point. 

The Tibia. (3 points) 

The tibia is developed from three points, one for the shaft 
at the fifth week foetal life, and one for each extremity. The 
upper extremity commences to ossify at birth, and unites 
with the shaft at about the twenty-fifth year. The lower 
commences to ossify in the second year and joins the shaft 
between the eighteenth and twentieth year. 

The Fibula. (3 points.) 

A point is developed in the shaft between the sixth and 
seventh week of foetal Ufe. A second point occurs in the 
lower extremity during the second year, and joins the shaft 
about the twentieth year. The third point occurs in the head 
of the bone near the fourth year, and joins the shaft at the 
twenty-fifth year. 

The Taesus. {8 points.) 

The bones of the tarsus are' developed each from one 
point, but the os calcis has also an epiphysal bony lamina 
upon its posterior extremity, generally imited to the bone 
about puberty. The order in which they are said to ossify, Os 
Calcis sixth month, Astragalus seventh month. Cuboid at ninth. 
External Cuneiform in the first year, Internal Cuneiform in the 
third year, Middle Cuneiform and Scaphoid in the fourth 
year, epiphysis of os calcis about tenth year. 
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The Metatabbus. (2 paints,) 

The metatarsal bones aie fonned chiefly from one ossifio 
centre, which commences between sixth and seventji week, 
and includes the shaft and tarsal extremity. A second point 
occurs from the third to the sixth year in the head or phalan- 
geal extremity of the bone, which is developed as an epiphysis 
and imites with the shaft about the twentieth year. The 
metatarsal bone of the great toe differs from the rest, in that 
the base, instead of the head, is developed as the epiphysis, in 
which respect it resembles the phalangeal bones. 



The Phalanges. (2 points,) 

The phalanges are developed from two points, one for the 
shaft and small extremity between seventh and eighth week, 
and a second from third to sixth year for the base, which is 
formed as an epiphysis in the same manner as the metatarsal 
bone of the great toe is developed. The epiphyses imite about 
the eighteenth year. 



THE BONES OF THE HEAT). 

The Occipital Bone. (7 points.) 

For some time after birth the occipital bone is composed 
of four pieces, the whole of the vertical portion in one piece, 
the basilar piece, and two lateral pieces. The vertical portion 
is developed from four points commencing about the sixth 
week, one in each of the four fossae into which the cerebral 
surface is divided, the four points meeting in ossification at 
the internal protuberance or position of the torcular Hero- 
phyli. The lateral pieces are developed each from one point, 
commencing in the condyle, and the basilar piece also from 
one ; in aU seven centres of ossification. The bone is com- 
pletely united about the seventh year, and about the twentieth 
year it becomes joined to the sphenoid. 
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The Parietal Bone. (1 point) 

The parietal bone is developed from one point only, 
situated at the parietal eminence and commencing about the 
sixth week. Ossification does not extend to the two upper 
angles for some months after birth, accounting for the ante- 
rior and posterior fontanelles. 

The Temporal Bone. (6 points) - 

The temporal bone has ossific centres commencing 
about 'the seventh week for each of its thriee divisions, 
squamous, petrous, and mastoid ; also one for the zygomatic 
process, one for the tympanic bone, and one for the styloid 
process, which last occasionally does not unite to the bone, 
but articulates with a movable joint: in all six points. 
Frequently, however, the zygomatic and squamous portions 
are developed from the same point, making only five points. 

At birth there are three pieces, the squamous with the 
zygoma attached, the petrous and mastoid in one piece, and 
the tympanic bone. 

The tympanic bone is simply a ring for the support of the 
membrana tympani, but it afterwards becomes considerably 
enlarged, extends outwards as the auditory process, and so 
forms the meatus auditorius externus, and deepens the cavity 
of the glenoid fossa. 

The Frontal Bone. (2 points) 

The frontal bone ossifies from two points commencing 
about the sixth week, one at each of the frontal eminences. 
The two pieces thus formed are separated from each other by 
the frontal suture for a variable period after birth. 

The Sphenoid Bone. {10 points) 

Ossification commences about the seventh week. The 
body of the sphenoid bone is developed from two points. 
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Each of the lesser and each of the greater wings has a 
separate point ; that for the lesser being situated at the junc- 
tion of its two roots external to the optic foramen ; that for 
the greater spreading also into the external plate of the 
pterygoid process. The internal pterygoid plate has a 
separate point of ossification, and so also has each of the 
sphenoidal turbinated bones. At birth there are three 
separate pieces. The great wings with both plates of the 
pterygoid process form two, and the third is composed of the 
rest of the bone. The sphenoidal turbinated bones commence 
to ossify about the third year, and join the sphenoid at 
puberty. 



The Ethmoid Bone. (3 points.) 

The ethmoid bone is developed from three points, one for 
each lateral cellular mass, appearing about the fifth month 
foetal life, and one which includes the perpendicular and 
cribriform plates and crista galli, commencing about a year 
afterbirth. 

The lateral masses increase in size very considerably after 
birth, by the enlargement of their contained cells. 



BONES OF THE FACE. 
The Supekior Maxillary Bone. (5 main points.) 

The superior maxillary bone commences to ossify about 
the fifth week, and proceeds rapidly. It has a separate point 
for the palatine process, the malar portion, the facial portion, 
the nasal process, the incisor portion (that is, the part in- 
cluding the incisor teeth), and a variable number for the 
alveoli. Occasionally the incisor portion does not unite with 
the rest of the bone, but leaves an open fissure upon one 
or both sides (Hare lip). 
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The Palate Bone. (1 point) 

The palate bone, though of a remarkably irregular form, 
ossifies from one point only, which appears about the seventh 
week, situated at the root of the tuberosity, the junction of 
its several parts. At birth the perpendicular plate is remark- 
ably short. 

The Malar Bone. (1 point) 

The malar bone is developed from one point, about the 
seventh week. 



The Lachrymal Bone. (1 point) 

The lachrymal bone has one centre of ossification about 
the seventh week. 



The Nasal Bone. (1 point) 
The nasal bone has one centre about the seventh week. 

The Inferior Turbinated Bone. (1 point) 

The inferior turbinated, or spongy, bone has one point, 
which appears about fifth month foetal life. 

The Vomer. (1 point) 

The vomer is developed from one point, about seventh 
week. 

The Inferior Maxillary Bone. {Points dovhtful) 

The lower jaw is one of the first bones to ossify. It is 
developed chiefly from two points, one for each side, the two 
uniting at the symphysis in the second year. There is gaid 
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to be a separate point for the condyle and for the coronoid 
process, and also one for the internal lamina of the bone. 



After the completion of ossification, bone substance con- 
sists of about one-third of animal matter (gelatine), and the 
remaining two-thirds earthy matter, chiefly phosphate of 
lime, with some carbonate of lime and a little phosphate of 
magnesia. To the animal matter is due the elasticity and 
flexibility of the bone, and to the earthy matter the solidity. 

The development of the bones takes place according to 
the time and manner of its requirements ; for it is seen from 
the foregoing, that the shafts of long bones are very con- 
siderably advanced in ossification at the time of birth ; and 
again, that certain bones, such, for instance, as those of the 
head, rapidly ossify after birth, and, on the contrary, that most 
of the epiphyses of long bones do not become united to the 
shaft until from twenty to twenty-five years of age, when the 
stature has ceased to increase. 

Then, with regard to the substance of bones, the ossific 
matter is deposited either in extreme closeness, as occurs in 
what is termed compact osseous tissue, of which tissue the 
greater portion of the shaft of a bone is composed, whilst the 
heads or large extremities are covered only with a thin layer ; 
or, in large open reticulations, as occurs in what is termed the 
cancellated osseous tissue, of which is composed the chief part 
of heads or large extremities of bones, but only a small central 
portion of the shaft ; the former variety being evidently for 
strength, the latter for volume without weight. 

In consequence of the difierent forms which bones present, 
they have been divided into separate classes : — 

1. Long bones, such as those of the limbs, the metacarpus, 
metatarsus, and phalanges. 

2. Short bones, such as the vertebrae, carpus* 

3. Flat bones, such as those enclosing cavities; a good 
example being the bones of the head. 

A fourth is described, including bones which scarcely 
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bears lesemblanoe to either of the foregping classes ; examples 
being the lower jaw, the stemmn, and the ribs. 

The flat bones of the head differ from other bones, in 
having two lamiTiiP of compact tissue, termed the external 
and the internal table, separated from each other by layers of 
cancellated tissue, termed the diploe, in which are found large 
veins and nutrient vessels. 

The temporal bone is peculiar in possessing a squamous 
portion resembling the flat bones of the skull ; a mastoid 
portion, composed of large cells and cancellated structure, 
and a petrous portion, composed chiefly of the solid compact 
tissue, protecting the organ of hearing. 



INDEX. 







Page 1 






Pago 


Astragalus 


•••• 


• ••• 


66 


Ischium 


• • • • 


• ••• 


37 


Atlas 


• ••• 


• ••• 


4 


Tiachrymal Bone 


• • • • 


• • •• 


92 




•••• 


• ••• 


6 


Lower Extremity, Boues of 


• •• ■ 


44 


Base of Skull .... 


• ••• 


• ••• 


98 


Lumbar Vertebras 


• ••• 


• ••• 


7 


„ Cerebral view 


• ••• 


• •• • 


101 


Magnum Os .... 


• ■ ■ • 


• • • • 


29 


„ Inferior view 


• ••• 


• ••• 


98 


Malar Bone 


• ••• 


• • • • 


87 


Calcaneuin 


• ••• 


• ••■ 


64 


MaUeus 


• ••• 


• • • • 


112 


Carpus .... 


• ••• 


• •• • 


24 


Maxilla Inferior 


• ••• 


•••• 


96 


Cartilages, Costal 


• ••• 


■ ••• 


10 


„ Superior 


• ••• 


• •• • 


83 


Cervical Vertebras 


• ••• 


• • • • 


4 


Met«acarpus 


• ••• 


• ••• 


31 


Clavicle 


• ••• 


• ••• 


13 


Metatarsus 


• ••• 


• • ■ • 


60 


KAjCCjIL ,,,, .... 


■ ■•• 


• ••• 


86 


Mid(Ue Cuneiform Bone 


• ••• 


68 


Cocblea (Ear) .... 


• ••• 


• ••• 


113 


Nasal Bone 


• •• • 


• ••• 


92 


Cuboid Bone .... 


■ •• • 


• ••• 


69 


Nasal Fossa 


• •• • 


■ • • • 


106 


Cuneiform Bone (Carpus) 


• ■•• 


26 


Occipital Bone .... 


• ••• 


• ••• 


64 


„ External (Tarsus) 


• •• • 


68 


Orbital Fossa .... 


• •• • 


.... 


106 


,, Internal 


» 


• • • • 


66 


Os Calcis 


• t •• 


• •• • 


63 


„ Middle 


f$ 


• ■• • 


67 


Os Magnum 


• ••• 


• • • • 


29 


Dorsal Vertebrss 


• ••• 


• ••• 


6 


Ossification 


• ••• 


• ••• 


115 




• ••• 


• ••• 


111 


Palate Bone .... 


• ••• 


• ••• 


89 


Ethmoid Bone .... 


• • •• 


• •a • 


79 


Parietal Bone .... 


• •• • 


• ••• 


66 


ExtemalCuneiform Bone (Tarsus) 


68 


Patella 


• ••• 


• ••• 


47 


Extremity, Lower 


• ••• 


• ••• 


44 


Pelvis, Bones of 


• ••• 


• ••• 


34 


„ Upper 


• • •• 


• ••• 


13 


„ Description oi 


• •••• 


• ••• 


41 


Face, Bones of the 


• •• • 


• ••• 


83 


Phalanges of Foot 


• ••• 


• ••• 


62 


Femur 


• • 1 • 


■ • t • 


44 


Phalanges of Hand 


• ••• 


• •• • 


33 


Fibula 


• ■•• 


• !■• 


51 


Pisiform Bone .... 


• ••• 


• ••• 


27 


foot .... .... 


• ••• 


• • •• 


64 


Pterygo-Maxillary Fossa 


• ••• 


105 


Fossa, Nasal .... 


• ••• 


• ••• 


106 


Pubes .... 




• ••• 


87 


„ Orbital .... 


• • • • 


• •• • 


106 


Radius 




• ••• 


20 


„ Pterygo-Maxillary 


• ••• 


106 


KrlDS .... .... 




• • •• 


8 


„ Spbeno-Mazillary 


• ••• 


104 


Rib, First 




• •• • 


9 


„ Temporal 


• ••• 


• •!• 


104 


Sacrum.... 




• ••• 


84 


„ Zygomatic 


• •!• 


• • • • 


106 


Scaphoid Bone (Carp 


lis) 


• ••• 


26 


Frontal Bone .... 


• ••• 


• ••• 


73 


„ (Tarsus) 


• #•• 


66 


Hand ... 


• ••• 


• ••• 


24 


Scapula 




• ••• 


16 


Humerus 


• ••• 


• ••• 


17 


Semicircular Canals 




• ••• 


114 


Ilium .... 


• ••• 


• ••• 


37 


Semilunar Bone 




• ••• 


26 


Incus (Ear) 


• ••• 


• ••• 


112 


Sesamoid Bones 




• ••• 


62 


Inferior Maxilla 


• ••• 


• t • • 


96 


Skull, As a whole 




• ••• 


97 


Inferior Turbinated Bone 


• ••• 


98 


„ Bones of.... 




• ••• 


64 


Innominate Bone 


• ••• 


■ ••• 


87 


„ FOSSCB .... 




• ••• 


101 


' Internal Cuneiform Bone 


!••• 


67 


„ Inferior view of.... 


• • • • 


98 


Internal Ear .... 


• fft* 


• ••• 


118 


, Spinal Column .... 


t.t . 


• t«» 


2 



128 



INDEX. 





Page 








Page 


Sphenoid Bone 


.... 76 


Turbinated Bone, Inferior 


.... 


93 


Sphenoidal Turbinated Boi 


le .... 76 


Tympanic Cavity (Ear) 


.... 


109 


Stapes .... 


.... 112 


Ulna .... 


r... 


•••• 


22 


Stemom .... .... 


.... 11 


Unciform Bone 


.... 


.... 


30 


Superior Maxilla 


.... 83 


Upper Extremity 


.... 


.... 


13 


Tarsus, Bones of 


.... 63 


Vertebra 


.... 


.... 


2 


Temporal Bone 


.... 68 


„ Cervical 


.... 


.... 


4 


„ Fossa 


.... 104 


„ Dorsal 


.... 


.... 


6 


Thorax, Bones of 


.... 8 


„ Lumbar 


.... 


.... 


7 


„ Description of.... 


.... 12 


Vestibule (Ear) 


.... 


.... 


112 


TTbia 


.... 48 


Vomer 


.... 


.... 


94 


Trapezium 


.... 28 


Wormian Bones 


.... 


.«.. 


97 


Trapezoid Bone 


.... 28 


Zygomatic Fossa 


•••« 


.... 


104 



Hanrlfon and Song, Printers in Ordinary to Her Majesty, St. Martin's Lane. 



OSTEOLOGY: 



A CONCIBB 



DESCRIPTION OF THE HUMAN SKELETON, 



ADAPTED FOB 



THE USB OP STUDENTS IN MEDICINE, 



BY 

ARTHUR TREHERN NORTON, F.R.C.S., 

AMiiTAirr Bvmawov; busobow in ohabob of the thboat DBPABTMnrr; and LEcrumsE on 

ANATOMY, ST. MAKT'B HOSPITAI.. 



Mas ai llatts. 




SECOND EDITION. 



LONDON: 
BAILLIERE, TINDALL, AND COX, 

20, KINO WILLIAM STEEET, STRAND, W.C. 

1874. 



•♦. 



K ^ 



\ ■ 






■Sr 





H^BTl k S« 



Wh&te a figwre is repeated^ a Uiie drawn from one to the otJter denotes 
the extent of the part described. 0.| origin. X.| insertion. 



PLATE I. 



THE VERTEBRA. 



1. Body. 

2. Pedicles. 

3. Vertebral notches through 
which the spinal nerves 
leave the canal. 

4. Transverse processes : those 
of the aUas give origin to 
superior oblique, and inser- 
tion to inferior oblique 
muscles. 

6. Foramen for the vertebral 
artery. 

6. Articular process. 

7. LaminsB. 

8. Spine. 

9. Spinal foramen. 

10. Anterior arch of atlas. 



11. Rough depressions for the 
attachment of the transverse 
ligament of the atlas. 

12. Rudimentary spine of the 
atlas, and origin of the two 
recti capitis postici minores. 

13. Groove traversed by the 
vertebral artery and first 
cervical nerve. 

14. Odontoid process. 

15. O. Inferior oblique, and 
rectus capitis posticus major. 

16. Half facets upon the body 
of the dorsal vertebraB for 
articulation with the heads 
of the ribs. 

17. Facets upon the transverse 
processes of the dorsal ver- 
tebr89 for articulation with 
the tubercles of the ribs. 



PLATE 11. 



THE THORAX. 

The thorax, a conical space bounded in 
the median line anteriorly by the 
sternum, in the median line poste- 
riorly by the bodies of the dorsal 
Tertebrffi, laterally by the ribs and 
their cartilages. 

The upper or cervical aperture is 
bounded by the first dorsal ver- 
tebra, the first rib and its cartilage, 
and the upper border of the manu- 
brium. 

The lower or abdominal aperture, much 
the larger, is bounded by the 
xyphoid cartilage, the 7th, 8th, 
9th, 10th, and the extremities of 
the 11th and 12th costal cartilages, 
the lower margin of the last rib, 
and the 12th dorsal vertebra. 



THE RIBS. 

1. Head presenting two facets for 
articulation with two dorsal verte- 
brae: the ridge separating the 
facets attaches an interarticular 
ligament. 

2. Keck of the rib : it attaches the 
anterior costo-transverse ligament 
by its superior margin, and by its 
posterior surface the middle costo 
transverse ligament. 

3. Tubercle of the rib, articulates by 
a facet with the transverse process 
of the lower of the two vertebrsB 
with which it is connected, and by 
a rough marking gives attachment 
to the posterior costo-transverse 
ligament. 

4. Angle of the rib, between which 
and the tubercle parts of the 
erector spines take both origin and 
insertion. 

5. Groove of the rib, the two margins 
of which attach the external and 
the internal intercostal muscles. 

6. Superior border attaches both ex- 
ternal and internal intercostals. 

7. Concavity for the reception of the 
costal extremity of the costal car- 
tilage. 

FIRST RIB. 

1. Head with one facet only. 

2. Neck, does not attach an anterior 
costo transverse ligament. 

3. Tubercle. 

4. 0. Scalenus medius, from a rough 
line or groove upon the posterior 
third of the upper surface. 

5. Tubercle, and rough line extending 
from it forwards and outwards, for 



the origin of the scalenus anticus 
muscle. 

6. Ghroove running forwards and out- 
wards behind the scalenus anticus 
muscle for the subclavian artery. 

7. 0. Subclavius muscle from the 
upper sur£Eice of the rib at its 
junction with the costal cartilage. 

8. Articulation with first costal car- 
tilage. 

THE PELVIS. 

1. Sacrum. 

2. Ala of ilium, and Q. internal iliac 
muscle. 

3. Body of fifth lumbar vertebra. 
The brim of the true pelvis, or separa- 
tion from the false pelvis is formed by : 

4. Horizontal ramus of pubes, 

5. nio pectineal eminence, 

6. Bio pectineal line, 

7. Sacro-iliac synchondrosis. 

The superior aperture of the true 
pelvis in the male is larger from before 
oackwards than from side to side, but 
the reverse in the female, and its plane 
is such that its axis would be in a line 
drawn from the umbilicus to the tip of 
the coccyx. 

The inferior aperture of the true 
pelvis is very irregular, owing to the 
greater and lesser sciatic notches, and 
to the downward projection of the 
coccyx, but it is rendered more even 
in outline, and smaller in size, by the 
greater and lesser sacro-sciatic ligaments 
which extend from the sides of the 
sacrum and coccyx to the tuberosity 
and to the spine of the ischium. Its 
plane is such that its axis lies in a line 
drawn from the promontory of the 
sacrum through a point midway be- 
tween the tuberosities of the ischia. 

Differences of the female pelvis. 
More delicately formed ; of larger di- 
mensions, particularly from side to side ; 
alae of ilia more shallow but extended 
in width; brim oval and larger fr>om 
side to side than from before back- 
wards; pubic arch larger, broader, 
smooth and shelving on its posterior 
aspect, rounded at the symphysis 
pubis ; obturator foramen triangular ; 
sacrum shorter, broader, more curved ; 
coccyx more movable; cavity not so 
deep. 

8. Spine of pubes. 

9. Line for the attachment of CHm- 
bemat's ligament. 

10. Crest of pubes, 

11. Groove for the tendon of the obtu- 
rator extemus muscle. 

12. Acetabulum. 



PLATE III. 



THE STERNUM. 

1. 0. Sternal portion of stemo-maB- 
toid, bj a roanded tendon. 

2. 0. Peotoralis major. 
8. 0. Stemo-hjoid. 

4. 0. Stemo-thjn>id. 

5. Faoet for articulation with the 

olavicle. 

6. Interolayicular notch. 

7. Half facet for second costal car- 
tilage. 

8. Bough margin for attachment of 
the first rib. 

9. 0. Triangularis stemi. 

10. 0. Diaphragm. 

11. Position at which the ensiform or 

xjphoid cartilage is attached to 
the gladiolus. 



THE CLAVICLE. 

1. Facet for articulation with ster* 

num. 

2. Oval facet for articulation with the 
acromion process of the scapula. 

3. 0. Clayicular portion of stemo- 
deido mastoid, nearlj two inches 
in length. 

4. 0. Clayicular portion of pectoralis 
mcgor, from sternal half of ante- 
rior aspect. 

5. Bhomboid depression for oosto- 
olavicular ligament. 

6. Subclayian grooTC, in the depths of 
which the subclaTius muscle is 
inserted, and to the borders the 
costo-coracoid ligament is at- 
tached: in it also is usually the 
nutrient foramen. 

7. Tubercle which attaches conoid 
portion of coraco-clavicular liga- 
ment. 

8. Line which attaches trapezoid 
portion of caraco-clayicular liga- 
ment. 

9. 0. Deltoid from the anterior bor- 
der of the outer third of the 
clayicle. 

10. I. Trapezius, posterior border of 
the outer third of the clayicle. 



THE SCAPULA. 

1. Anterior surface, or yenter 
0. subscapularis. 



and 



2. I. SerratuB maffnns into the ante- 
rior aspect of the posterior margin. 

8. Supraspinous fossa and 0. supra- 
spmous muscle. 

4. Infraspinous fossa and 0. infra- 
spinous muscle. 

6. 0. Teres minor from dorsal aspect 
of the anterior border. 

6. 0. Teres major from dorsal aspect 
of lower angle. 

7. Acromion process giyes 0. to del- 
toid by lower border, I, to trape- 
zius by upper border. 

8. Superior margin of spine and I, 
trapezius. 

9. Inferior margin of spine and 0. 
deltoid. 

10. External margin of spine, and 
boundary of the neck. 

11. Facet for articulation with clayicle. 

12. Superior border of the scapula. 

13. External or axillary border. 

14. Internal or yertebral border, or 

base. 

15. Suprascapular notch, transmits the 
suprascapular nerye. 

16. 0. Omo-hyoid muscle. 

17. 0. Long head of triceps, from fossa 
one inch and a half in length upon 
the anterior border. 

18. I. Leyator anguli scapulas. 

19. I. Bhomboideus minor. 

20. I. Bhomboideus major. 

21. Superior angle of the scapula. 

22. Inferior angle: it often attaches 
fibres of latissimus dorsi. 

23. External angle or head of the 
scapula. 

24. The glenoid fossa, pyriform in 

shape with the apex upwards. 

25. 0. Long head of biceps from the 
glenoid ligament at the apex of 
the glenoid fossa. 

26. The coracoid process. 

27. Ck>raco-clayicular ligaments, conoid 
and trapezoid. 

28. I. Pectoralis minor into the ante- 
rior border of coracoid process. 

29. Coraco-acromial ligament, attached 
by its base to the posterior margin 
of the coracoid process. 

30. 0. Coraco-brachialis, and short 
head of biceps from the apex of 
the coracoid process. 
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PLATE IV. 



1. 

2. 
8. 

4. 

6. 



6. 

7. 
8. 
9. 



10. 
11. 
12. 
13. 

14. 

15. 

16. 



17. 



18. 
19. 

20. 
21. 
22. 



THE HUMERUS. 

Head. 

Anatomical neck. 

External tuberosity. I. rapraspi- 

nouB, infraepinons, and teres minor. 

Internal tuberosity. J, subscapu- 

laris. 

Bicipital groove transmitting long 

head of biceps and articular artery: 

its external border I. pectoraUs 

major, and its internal Dorder I. 

teres major, and latissimus dorsL 

Surgical neck. 

0. Brachialis anticus. 

Internal condyloid ridge. 

External condyloid ri<^e. 0. supi- 
nator radii longus, and extensor 
carpi radialis longior. 

1, Coraco-bracliitJis. 
I. Deltoid. 

0. Mass of triceps. 
0. External head of triceps as high 
as I. teres minor. 

0. Internal head of triceps as high 
as I. tores major. 

Musculo spiral groove for same 
nerve. 

Intomal condyle. 0. pronator radii 
tores ; flexor carpi radialis ; pal- 
maris longus ; flexor sublimis digi- 
torum ; flexor carpi ulnaris and in- 
tomal lateral ligament. 
External condyle. 0. extensor carpi 
radialis brevior; extensor com- 
munis digitorum; extonsor minimi 
digiti ; extonsor carpi ulnaris and 
anconeus, and extomal latoral 
ligament. 

Gapitollum articulatos with radius. 
Trochlear surfiEboe articulates with 
ulna. 

Coronoid fossa. 
Fossa for head of radius. 
Olecranon fossa. 



RADIUS. 

1. Head. 

2. Neck, plays within the annular 
ligament. 

3. Tuberosity. I, biceps. 

4. Internal border for interosseous 
membrane. 

5. Sigmoid cavity of radius, articu- 
lates with lower extremity of ulna. 

6. Anterior border. 

7. Oblique line of the radius. I, supi- 

nator radii brevis. 0* flexor sub- 
limis digitorum. 

8. I. Pronator quadratus into lower 
fifth of the radius; 

9. 0. Flexor longus pollicis from | 



onl^ of the depietdon below the 
obhque line. 

10. I. Supinator brevis. 

11. 0- Extonsor ossis metacarpi pol- 
licis. 

12. 0. Extonsor primi intomodii pol- 
licis. 

13. I. Pronator radii tores. 

14. Articular facet for scaphoid and 

semi-lunar bones. 

15. Styloid process, apex attaches 
extomal latoral ligament of wrist. 

16. I. Supinator radii longus. 

17. Groove for extonsor ossis meta- 
carpi pollicis and ext-ensor primi 
intomodii pollicis. 

18. Groove for extonsor secondi intor- 
nodii pollicis. 

19. Groove for extonsor communis 
digitorum, and extonsor indicis. 

20. Groove for extensor carpi radialis 
longior and brevior. 

ULNA. 

1. Olecranon process. 

2. Coronoid process. 

3. Ghreat si^oid cavity. 

4. Lesser sigmoid cavity. 

5. I. Triceps upon upper surface of 
olecranon process. 

6. I. Brachialis anticus upon coro- 
noid process. 

7. Tubercle for oblique ligament. 

8. 0. Second head of pronator radii 
tores and flexor sublimis digitorum. 

9. Interosseous or extomal border. 

10. 0* Flexor profundus digitorum, 
from anterior and intomal sur&oe 
of ulna. 

11. 0. Pronator quadratus. 

12. Posterior border: it attaches an 
aponeurosis common to flexor 
prof. dig. ; flexor carpi ulnaris, 
and extensor carpi ulnaris. 

13. 0. Supinator brevis, fossa below 

lesser sigmoid cavity. 

14. I. Anconeus, triangle above 
oblique line. 

15. 0. Extonsor ossis metacarpi pol- 
licis. 

16. 0. Extonsor primi intemodii pol- 
licis (rarely present). 

17. 0. Extonsor secundi intemodii 
pollicis. 

18. 0. Extensor indiois. 

19. Articular surfJE^e of inferior extre- 

mity. 

20. Styloid process, apex attaches in- 
ternal lateral ligament. 

21. Groove for the tendon of extonsor 
carpi ulnans. 
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PLATE V. 



THE CARPUS. 



SCAPHOID. 

1. SurfiM^efor articulation with radius. 

2. Surface for trapezium. 

3. Small internal facet for trapeioid. 

4. Posterior ligamentous ffroore. 

5. Concavity for the head of the 

magnum. 

6. Facet for the outer semilune of the 

semilunar bone. 

7. Anterior ligamentous surface at- 

taching the anterior annular liga- 
ment at the tubercle. 



SEMILUNAR. 

1. Palmar surface, larger than dorsal. 

2. Dorsal surface. 

8. External semilune for scaphoid. 

4. Internal semilune for cuneiform. 

5. Superior surface articulates with 

ndins. 

6. Inferior sur&ce ooncaye for the head 

of the OS magnum. 

7. Small facet upon the inferior surface 

for the imciiorm bone. 



CUNEIFORM. 

1. Bough ligamentous portion of the 

anterior surface. 

2. Smooth portion of the anterior sur- 

fjAce for pisiform bone. 

3. Smooth portion of superior surface 

for fibro-cartilage of wrist-joint. 

4. Bough portion of superior surface 

for internal lateral ligament of 
wrist. 

5. Facet on inferior surface for the 

tmciform bone. 

6. Base : articulates with semilunar. 



PISIFORM. 

1. Oral posterior surface, articulates 

with cuneiform. 

2. The external extremity, protects the 

ulnar nerve and vessels. 

3. Superior surface. I. flexor carpi 

ulnaris. 

4. Inferior exurSace, grooved trans- 

versely. 0. abductor minimi 
digiti. 



TRAPEZIUM. 

1. Palmar surface. 

2. Ghroove for flexor carpi radialis. 

3. Bid^e of groove. 0. abductor pol- 

licis, opponens pollicis, outer head 
of flexor brovis pollicis. 

4. Facet for trapezoid. 
6. Facet for scaphoid. 

6. Facet for metacarpal bone of index. 

7. Saddle-shaped sunace for the meta- 

carpal bone of the thumb. 

8. Bough surface attaching external 

lateral ligament of wrist. 



TRAPEZOID. 

1. Palmar surface. 

2. Dorsal surface. 

8. Inferior or saddle-shaped surface for 
metacarpal bone of index. 

4. Superior surface for scaphoid. 

6. External surface for trapezium. 

6. Internal siurfaoe for os magnum 
with rough centre for interosseous 
ligament. 



OS MAGNUM. 

1. Portion of head for semilunar 

bone. 

2. Portion of head lor scaphoid. 

3. Palmiar surface. 

4. Dorsal surface. 

5. External surface, articulates with 

trapezoid. 

6. Internal sur&ce, articulates with 

unciform. 

7. Inferior or metacarpal surface, ar- 

ticulates with third metacarpal 
bone and slightly also with the 
second and fourth. 



UNCIFORM. 

1. Unciform process, attachment of 

anterior annular ligament and 0. 
flexor brevis minimi digiti and 
opponens minimi digiti. 

2. Palmar surface. 

3. Dorsal surface. 

4. Surface for fifth metacarpal bone. 
6. Surface for fourth metacarpal bone. 

6. Facet on external surface for os 

magnum. 

7. Bough surface for interosseous liga- 

ment. 

8. Facet on internal surface for the 

cuneiform bone. 



PLATE VI. 



THE HAND. 



1. Scaphoid. 

2. Semilunar. 
8. Cuneiform. 
4. Pisiform. 
6. Trapezium. 

6. Trapezoid. 

7. Os Magnum. 

8. Unciform. 

9. Metacarpal bone of thumb. 

10. Metacarpal bone of index. - 

11. Metacarpal bone of middle 

finger. 

12. Metacarpal bone of ring 
finger. 

13. Metacarpal bone of little 

finger. 

14. I. Flexor ossis -metacarpi 
poUicis, or opponens pol- 
Ucis, into the whole length 
of the metacarpal bone. 

15. I. Extensor ossis metacarpi 
pollicis, into tubercle upon 
outer side of the base of 
the metac^urpal boi\e of the 
thumb. 

16. L Extensor carpi radialis 
longior, into posterior aspect 
of the base of the metar 
carpal bone of the index 
finger. 

17. I. Flexor carpi radialis, into 

anterior aspect of the same. 

18. I. Extensor carpi radialis 

brevior^ into tubercle upon 



the posterior aspect of the 
base of the metacarpal bone 
of the middle finger. 

19. I Extensor oarpi ulnaris, 
into the posterior aspect 
of the base of the meta- 
carpal bone of the little 
finger. 

20. I. Flexor sublimis digitorum, 
into both sides of the 
middle phalanx of the 
fingers. 

21. I. Flexor profundus digi- 

torum, ink) the anterior 
aspect of the base of the 
terminal phalanx of the 
fingers. 

22. I. Abductor pollicis and 
outer head of flexor brevis 
pollicis, into outer side of 
the first phalanx of the 
thumb. 

23. I. Adductor pollicis and 
inner head of flexor brevis 
pollicis, into inner side of the 
same. 

24. I. Flexor longus pollicis, into 

anterior surface of the base 
of the terminal phalanx of 
Hie thumb. 

25. I. Abductor minimi digiti 
and flexor brevis minimi 
di^ti. 

Interosseous muscles arise 
from the adjacent sur&ces of 
the metacarpal bones^ 



PLATE VII. 



THE SACRUM. 

1. Transrena Unei, origliul Mptfation of 
Mcnl yertetanB. 

2. Anterior sacral ibramina, for anterior lacral 
nerrea. 

8. 0. PjrTtformis from three central Tertebra. 
4. Bndimentary spinouf prooeaaei. 
6. TAminw and 0. erector apinn. 

6. Cormut of the sacnun. 

7. Poeterior sacral foramina for posterior 
sacral nerree. 

8. Incorporated transrerse processes, and 0. 
glutmia mazimns, and sacro-sdatic liga- 
ments. 

9. Lateral surface, part rough, for sacro-iliac 
ligament. 

10. Body of first sacral Tertebra. 

11. Ala of sacrum. 

12. Superior arttcolar processes. 
18. SacTo-spinal canal. 

H. Apex of sacrom. 

16. Coccyx, margin attaches sciatic ligaments, 
and 0. l^ntsBiu maximos. I. coc<7geiis; 
apex 0. sphincter ani. 

16. Gomua of the coccyx. 



OS INNOMINATUM. 

1. Ala of ilium. 

2. Tuberosity of ischium. 

8. Ascending ramus of ischium.. 

4. Horizontal ramus of pubes. 

5. Descending ramus of pubes. 

6. Junction of the three bones in the acetabu- 
lum. 

7. nio pectineal line. 

8. Auricular surface for articulation with 
sacrum, and part rough for sacro-iliac 
ligaments. 

9. 0. Iliacus muscle from whole of iliac fossa. 

10. Obturator foramen transmits obturator 
vessels and nerve. 

11. 0. Levator ani from fascia stretched from 
pubes to spine of ischium. 

12. 0. Obturator intemus, from the circumfe- 
rence of the foramen and surface behind it. 

13. Vascular aperture to joint. 

14. Cotyloid ligament around circumference of 
acetabulum, and continued across the notch 
by the transverse ligament. 

15. Ligamentum teres. 

The capsular ligament is attached outside the 
cotyloid. 

16. Superior curved line. 

17. Middle curved line. 

18. Inferior curved line. 

19. 0. Glutaeus maximus. 

20. 0. GlutSBUS medius, from whole of surface 
between superior and middle curved lines. 



21. OIntsBos mlnimns, Arom iorfaoe between 
middle and inferior lines. 

22. p. External head of rectus fiemoris,betwe8n 
mferior line and acetabulum. 

28. 0. Obturator extemos, from inner half of 
obturator foramen. 

24. Oroove for tendon of obturator ettemus. 

Below this groove, extending into lesser 
sacro-sdatic foramen, the gemellus inferior 
arises. 

25. 0. Adductor longus by a round tendon. 

26. 0. Adductor brevis. . 

27. 0. Adductor magnus. 

28. Anterior superior spine (Poupart^s ligament) 

29. Poeterior superior spine. 

80. Crest of ilium, extending between the ante- 
rior superior and the poeterior superior 
spines, divided into three lines or lips, of 
which the external : 0. tensor fasdss 
femoris, anterior inch. I. obliquus exter- 
nus anterior |. 0. latinimus dorsi pos- 
terior |. Middle lip. 0. obliquus hitemus 
at anterior |. 0. erector spinss posterior \. 
Internal lip. 0. transversalis abdominis, 
from anterior |. Oi quadratus lumborum, 
posterior \. 

81. 0. Sartorius, from one inch of anterior 
border. 

82. Anterior inferior spine. 0. internal head 
of rectus femoris, and ilio femoral liga- 
ment. 

88. Oroove for psoas and iliacus. 

84. Ilio pectineal eminence. I. psoas parvus. 

85. Spine of pubes (Poupart's ligament), and 
extending one inch outwards (Oimbemat's 
ligament). 

86. 0. Pectineus from ridge, and depression in 
front. 

87. Crest of pubes. I. tendon of external ob- 
lique, internal oblique, and transversalis. 
0. pyramidalis, and rectus abdominis. 

88. Surface for articulation with fellow. 

39. 0. Oradlis, from two inches of the margin. 

40. Cms penis, attached to about an inch and 
a-half of the pubic arch, and 0. erector 
penis along its outer margin and below it. 

41. 0. Elevator and constrictor urethrsB. 

42. 0. Transversus perinni. 

43. 0. Hamstrings from tuberosity of ischium 
(semimembranosus, lony^ head of biceps, 
and semitendinosus). 

44. 0. Quadratus feporis, from outer margin 
of tuberosity of ischium. 

45. Great sacro-sciatic ligament attached to lip 
on internal margin of tuberosity. 

46. Lesser sdatic notch, transmitting internal 
pudic vessels and nerve into the perinsBum, 
and obturator intemus out of the pelvis. 

47. Great sciatic notch transmitting out of the 
pelvis glutseal vessels and nerve, pyriformis 
musde, sdatic and pudic vessels and nerves. 

48. Spine of ischium, attaches lesser sacro- 
sdatic ligament, and on its outer surface 
0. gemellus superior, on its inner 0. 
levator ani and coccygeus. 

49. Posterior inferior spine of the ilium. 



PLATE VIIL 



THE FEMUR. 

1. Head. 

2. DepreMioii for ligamcntiim toret. 
8. Keck. 

4. Trochanter BUtjor. 

6. Trochanter minor. I. Psoas and niacns. 

6. I. Olntaens minimus on the fore part of the 

rat trochanter. 
Pyiiformis, gemeUns superior, ohto- 
ntor Intemns and gemeUvs inferior upon 
mper margin of great trochanter. 

8. ]Mgital fossa. I. obturator exteinus. 

9. 1. Glutseus medius into oblique line on 
outer Burfsce of great trochanter. 

10. 0. Vastus extemus from base of great 
trochanter, line leading from great tro- 
dianter to linea aspera, outer lip of linea 
aspera, and a-half the line from linea 
aspera to outer condyle. 

11. 0. Vastus intemus from internal surface 
of femur, internal lip of linea aspera, lines 
leading from linea aspera upwards to small 
trochanter, downwards to internal condyle. 

12. I. Adductor magnns into middle lip of 
Unea aspera, line leading from linea aspera 
to great trochanter, part of line from linea 
aspera to inner condyle, and by a tendon 
into a tuberde upon the inner condyle. 

IS. I. Quadratus femoris into linea quadrati, 
or line extending upon posterior margin of 

nt trochanter, 
jflutseus maximus into three inches of 
line from great trochanter to linea aspera, 
between the adductor magnus and Tastus 
extemus. 

15. 0. Short head of bioeprfrom linea aspera 
and line to outer condyle between adductor 
magnus and vastus extemus. 

16. I. Adductor longus into linea aspera, 
middle third of the bone between adductor 
magnus and vastus intemus. 

17. I. Adductor brevis into line from lesser 
trochanter to linea aspera. 

18. I. Pectineus in same line in ftx)nt of 
adductor brevis. 

19. 0. Crureus from front of femur, as high 
as intertrochanteric line, connected with 
vastus intemus. 

20. 0. Subcrureus from front of femur, lower 
third. 

21. Internal condyle, attaches internal lateral 
ligament. 

22. External condyle, attaches external lateral 
ligament. 

23. 0. Popliteus from fossa on outer surface of 
external condyle. 

24. Anterior crudal ligament into external 
condyle. 

25. Posterior crucial ligament into internal 
condyle. 

26. 0. Outer head of gastrocnemius and the 
plantaris from a fossa above external con- 
dyle, the latter being external. 

27. 0. Inner head of gastrocnemius from 
fossa over inner condyle. 



THE TIBIA. 

Articular surfaces for condyles of femur; 
circumferences attach the semilunar carti- 
lages. 



2. 

8. 
4. 
6. 

6. 

7. 
8. 

9. 

10. 
11. 

12. 

13. 
14. 
15. 

16. 
17. 

18. 

19. 

20. 

21. 
22. 
28. 
24. 



1. 
2. 

3. 
4. 

5. 
6. 
7. 
8. 

9. 

10. 

11. 

12. 
13. 
14. 
15. 

16. 
17. 

18. 

19. 



Spine of tibia with foMa in front and be- 
hind for anterior and poeterior crucial 
ligaments. 
Internal tuberosity. 
Extemal tuberosity. 

I. Semimembranosus into poeterior part 
of internal tuberosi^. 
Facet for articulation with Hbula. 
Groove for tendon of popliteus. 
Tubercle of tibia, attaches Ugamemtom pa- 
telhe. 

Anterior border. 
Internal border. 

Extemal border, attaches interosseous 
membrane. 

Fossa for attachment of the lower extre- 
mity of the fibula. 
Internal surface, subcutaneous. 
I. Sartorius. gracilis and semitendinosus. 
Extemal surnoe. 0. Tibialis anticus, from 
upper |. 

Oblique line of tibia. 0. Soleua. 
Triangular surface above oblique line. 
I. Popliteus. 

0. Flexor longus digitomm, ftt>m about 
the central half of poeterior sur&ce. 
0. Tibialis posticus, from outer margin of 
posterior sur&ce. 

Intemal malleolus, attaches internal lateral 
ligament. 

Surface for articulation, with astragalus. 
Anterior ligament of ankle-joint. 
Intemal lateral ligament of ankle. 
Groove for tendons of tibialis posticus and 
flexor communis digitomm. 



THE FIBULA. 

Facet for articulation witb tibia. 
Styloid process : apfx attaches short exter- 
nal lateral ligament. 
I. Biceps. 

Anterior internal or interosseous line. 
Anterior extemal border or line. 
Posterior intemal line. 
Posterior extemal line. 
Rough surface for ligamentous attachment 
with tibia. 

0. Extensor longus digitomm, from head 
and upper f of anterior surface. 
0. Peroneus tertius, from lower fourth (rf 
anterior surface, being continuous with 
previous muscle. 

Extensor proprius pollicis, fh)m middle | of 
anterior suriace intemal to extensor longus 
digitomm. 

0. Peroneus longus and brevis, from outer 
surface of fibula. 

0. Soleus, from head and upper fourth of 
posterior surface. 

0. Flexor longus polUcis, from the lower | 
of posterior suriace. 

0. Tibialis posticus, from the space between 
the interosseous line and the posterior 
internal line, which may be called the 
intemal surface of the fibula. 
Surface for articulation, with astragalus. 
Groove for tendons of the peroneus longus 
and brevis. 

Attachment of middle fiusdculus of extemal 
lateral ligament. 
Subcutaneous surface or outer ankle. 



J.S.CalemaB del 




PLATE IX. 



THE TARSUS. 



OS CALCIS. 

1. Space oooupied by fat, &o. 

2. Faoetfl for articulation with astra- 
gains. 

8. GhrooTe for calcaneo-astragaloid 
ligament. 

4. Sustentacnlnm tali grooyed on its 
under surfiice by the flexor longus 
poUicis. 

5. 0. Extensor breris digitorum from 
the upper and outer surface of the 
anterior extremity of the os calcis. 

6. Internal tubercle. 0. Abductor 

pollicis and flexor breris digi- 
torum. 

7. External tubercle. 0. Abductor 
minimi digitL 

8. Attachment of long plantar or long 

calcaneo-cuboid ligament to under 
surface of the os calcis near the 
tubercles. 

9. Short plantar or short calcaneo- 
cuboid ligament from tubercle at 
the anterior extremity of the under 
surface. 

10. Anterior surface of os calcis, articu- 
lates with the cuboid bone. 

11. I. Tendo Achillis into lower part 
of the posterior surface. 

12. Attachment of the middle fasci- 
culus of the external lateral liga- 
ment of the ankle. In front of 
this there are often two grooves 
for the peronei muscles. 

13. QrooTC upon under surface of the 
sustentaculimi tali for flexor longus 
pollicis. 

14. 0. Flexor accessorius from the 
inner surface of the os calcis. 



ASTRAGALUS. 

i. Body. 

2. Neck. 

3. Head. 

4. Rou^h depression for the anterior 
fasciculus of the external lateral 
ligament, and also the anterior 
ligament of the ankle. 

6. Posterior facet, articulates with 
OS calcis. 

6. Anterior &cet, articulates with os 

calcis. 

7. Groove for astragalo-calcanean 
ligament. 

8. Anterior surface of the head, for 
articulation with the scaphoid 
bone. 

9. Groove for the tendon of the flexor 
longus pollicis. 

10. External surface, articulates chiefly 
with the outer malleolus. 

11. Facet for articulation with the 
internal malleolus, generally very 
small. 

12. Attachment of internal lateral liga- 
ment. 



CUBOID. 

1. Dorsal surface. 

2. Groove for the tendon of the 
peroneus longus. 

3. Posterior ridge of the peroneal 
groove and attachment of the long 
plantar ligament. 

4. Posterior surface, articulates with 

the OS calcis. 

5. Articular facet on anterior surface 
for the fourth metatarsal bone. 

6. Articular facet on anterior surface 
for fifth metatarsal bone. 

7. Articular facet near the centre of 
the internal surface for external 
cuneifoim bone. 

8. Articular facet upon the posterior 
part of the internal surface for the 
scaphoid bono. 

9. Bough marking for the interosseous 
ligament between the cuboid and 
the external cuneiform bone. 



PLATE X. 



THE TARSUS, 



SCAPHOID. 

1. Posterior surface, concaye for arti- 

culation with astragalus. 

2. Portion of the anterior surface for 

articulation with the internal cu- 
neiform bone. 

8. Portion for middle cxmeiform bone. 

4. Portion for external cuneiform 

bone. 

5. I. Tibialis posticus into the tuber- 

osity of the scaphoid bone. 

6. Small facet for articulation with 

the cuboid bone. 

7. Superior or dorsal surface. 

8. Inferior or plantar surface. 



INTERNAL CUNEIFORM. 

1. Posterior surface, articulates with 
. scaphoid bone. 

2. Anterior surface, kidney-shaped, 

articulates with the metatarsal 
bone of the great toe. 

3. Facet of angular form upon outer 

surface for middle cuneiform 
bone. 

4. Small facet upon the anterior part 

of the external surface for articu- 
lation with the side of the second 
metatarsal bone. 

6. Smooth marking oyer which the 
tendon of the tibialis anticus and 
often a sesamoid bone play. 

6. Plantar surface and the base of the 
wedge which the boue represents. 
I, 'tibialis anticus. 



MIDDLE CUNEIFORM 

(if the smaUesi of the three). 

1. Posterior surface, articulates with 

the scaphoid bone. 

2. Anterior sur&ce, articulates with 

the second metatarsal bone. 

3. Angular facet, the angle being at 

the upper and posterior comer, 
upon the inner surface of the bone, 
for articulation with the internal 
cuneiform bone. 

4. Facet upon outer surface for arti- 

culation with the external cunei- 
form bone. 



EXTERNAL CUNEIFORM. 

1. Posterior surface for articulation 
with the scaphoid bone. 



2. Anterior surface for 
tarsal bone. 



third meta- 



3. Facet upon the posterior part of 

inner surface for the middle 
cuneiform bone. 

4. Small facet upon the anterior part 

of the inner surface for articulation 
with the side of the second meta- 
tarsal bone. 

5. Facet upon the posterior part of 

outer surface for articulation with 
the cuboid bone. 

6. Small facet upon the anterior part 

of the external surface for articu- 
lation with the side of the fourth 
metatarsal bone. 
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PLATE XL 



THE FOOT. 



1. Ofl calcis. 

2. External tubercle. O. abduc- 
tor mmimi digiti. 

3. Calcaneo-aatragaloid groove 
for the interosseous ligament 
of same name. 

4. O. Extensor brevis digi- 
torum, from the upper and 
outer surface of the anterior 
extremity of the os calcis. 

5. Astragalus. 

6. SurfiEbce for articulation with 
the inferior surface of the 
lower extremity of the 
tibia. 

7. Surface for articulation with 
the outer malleolus. 



8. Ligamentous surface. 

9. Scaphoid. 

10. Internal Cuneiform. 

11. Middle cuneiform. 

12. External cuneiform. 

13. Cuboid. 

14. Groove for the tendon of 
the peroneus longus. 

15. Tuberosity of the fifth meta- 
tarsal bone into which is 
insei'ted the peroneus brevis. 

16. I. Peroneus tertius. 

The interosseous muscles arise 
from the adjacent surfaces of all 
the metatarsal bones. 



PLATE XII. 



OCCIPITAL BONE. 

1. Internal spine : the point of union 
of the four ossific points and meet- 
ing of the sinuses or torcular Hero- 
phili. 

2. Longitudinal sinus, the horders of 
which attach the falx major. 

3. Lateral sinus, borders of which 
attach the tentorium cerebelli. 

4. Occipital sinus, borders of which 
attach the fiedx cerebelli. 

5. Foramen magnum : transmits spinal 
cord, its membranes and yessels 
out of the skull, the spinal acces- 
sory nerves and yertebral arteries 
into the skull. 

6. Anterior condyloid foramen, 

through which the ninth nerve 
leaves the skull. 

7. Jugular process. I. rectus capitis 
lateralis. 

8. Continuation of the lateral sinus. 

9. Jugular fossa, or part of the fora- 
men lacerum posterius. 

10. Basilar process. 

11. Groove for medulla oblongata and 
pons Varolii. 

12. External spine, attaches ligamen- 
tum nuchsB. 

13. Superior curved line of the occiput 

and 

14. 0. Trapezius internally. 

15. Occipito frontalis in the centre 
and 

16. I. Stemo mastoid externally. 

17. Inferior curved line of the occiput, 

18. I. Eectus capitis posticus minor 
internally. 

19. I. Rectus capitis posticus nuy'or in 
the centre. 

20. I, Obliquus superior externally. 

21. L Complexus between the two 

curved lines. 



24. Posterior condyloid foramen, trans- 
mits a small vein inwards to the 
lateral sinus. 

25. Attachment of odontoid ligament. 

26. Spine of the basilar process and I. 
superior constrictor of pharynx. 

27. I. Bectus capitis anticus major and 
minor into Ibssa at the side of the 
spine. 

28 to 29. Articulates with the parietal 

bone and forms the lambdoidal 
suture. 

29 to 30. Articulates with the mastoid 

portion of the temporal bone. 

31. Union with the body of the sphe- 
noid bone. 



I, Splenius capitis between the two 
curved lines. 



22. 

23. Condyle. 



PARIETAL BONE. 

1. Grooves for the middle meningeal 
branches of artery. 

2. Half-groove along superior border 

for superior longitudinal sinus. 

3. Fossse for Pacchionian bodies. 

4. Groove on posterior inferior angle 
for the lateral sinus. 

5. Parietal protuberance, the com- 
mexA^ing point of ossification. 

6. Temporal ridge, the attachment of 
the temporal aponeurosis. 

7. 0. Temporal muscle from temporal 
fossa. 

8. Superior border, articulates with 
fellow of opposite side to form the 
sagittal suture. 

9. Anterior border, articulates with 
frontal bone to form coronal suture. 

10. Posterior border, articulates with 
occipital bone to form the lamb- 
doidal suture. 

11. Inferior border, articulates from 11 

to 11' with the mastoid portion of 
the temporal bone, the remainder 
with the squamous portion of the 
temporal bone, except a small 
portion at the anterior inferior 
angle, which articulates with the 
great wing of the sphenoid bone. 



HE OCCIPITAl BO Nil. 




H E PARIETAL BONE 
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HE TEMPORAL BONE 




PLATE XIIL 



THE TEMPORAL BONE. 

A. SquamouB portion. 

B. Mastoid portion. 

0. FetrooB portion. 

L 0. Temporal muBole from the tem- 
poral fofsa. 

2. Zygomatic process. 

8. Condyloid fossa or glenoid cavity. 

4. External auditory meatus. 

5. Tubercle upon zygomatic process 
for attaoliment of the external 
lateral ligament of the temporo- 
maxillary joint. 

6. line attaching the temporal apo- 
neurosis. 

7. 0. Masseter muscle from lower 
margin of the zygoma. 

8. Yaginal or auditory process. 

9. Glasserian fissure, transmits chorda 
tympani nerve, small tympanic 
vessels, laxator tympani muscle 
and contains the processus gracilis 
of the malleus. 

10. I, Stemo mastoid into outer sur- 
face of mastoid portion of the 
temporal bone. 

11. I, Splenius capitis immediately 
below the stemo mastoid. 

12. I. Trachelo mastoid below splenius. 

13. Digastric fossa 0. posterior belly of 
the digastric muscle. 

14. G-roove for the occipital artery. 

15. Groove for the lateral sinus. 

16. Carotid canal, transmits the caro- 

tid artery and filaments of the 
sympathetic nerve. 

17.*^ Depression for Ghtsserian ganglion 
of the fifth nerve. 



18. Groove leading to hiatus lUlopii 

and occupied by the Vidian nerve. 

19. Elevation due to the superior 

semicircular canal. 

20. Two canals not seen in the dia- 

gram : the upper transmits the 
tensor tympani muscle, the lower 
is the Eustachian tube. 

21. Meatus auditorius intemus into 
which the seventh nerve enters. 

22. Aqueductus vestibuli, transmits a 

small vein. 

23. Small depression attaching the 
dura mater. 

24 Ghroove for superior petrosal sinus, 
running along the upper margin 
of the petrous portion outwards 
to the lateral sinus. 

25. Square surface giving origin to 
levator palati and tensor tympani. 

26. Aqued||Lotu8 cochlea. 

27. Jugular fossa, assists in forming the 

foramen lacerum posterius. 

28. Surface for articulation with the 
jugular process of the occipital 
bone. 

29. Foramen for Jacobson's nerve. 

30. Foramen for Arnold's nerve. 

81. Styloid process, it gives ori^ to 
stylo-pharyngeus, stylo-hyoid, and 
stylo-glossus muscles from above 
downwards, and to the stylo-max 
illarr and stylo-hyoid ligaments, 
the latter by its apex. 

32. Stylo-mastoid foramen, it trans- 
mits the portio dura or fiunal 
division of the seventh nerve out 
of the skull, and is entered by a 
small stylo-mastoid artery. 




PLATE XIV. 



FRONTAL BONE. 

1. Ethmoid space occupied by tbe 
ethmoid bone. 

2. Anterior cranial fossa. 

8. Frontal crest, attaches the &lx 
miyor, and dividing above into two 
borders encloses the superior lon- 
gitudinal sinus. 



4. 

5. 
6. 



7. 

8. 

9. 
10. 

11. 
12. 

13. 

14. 

15. 

16. 



17. 

18. 

19. 
20. 




Foramen cfficum, often a small 
canal transmitting a vein from the 
nose. 

Cells completed by the ethmoid 
bone. 

Frontal sinus, a space between the 
tables of the fi*ontal bone, commu- 
nicating with the middle meatus 
of the nose. 

Anterior ethmoidal groove, trans- 
mits the naso-lobular nerve of the 
ophthalmic and a small artery. 

Posterior ethmoid groove, trans- 
mits an anterior meningeal artery 
from the ophthalmic. 

Boof of the orbit. 

Lachrymal fossa for 'lachrymal 
gland. 

Superior orbital ridge. 

External angular process, articu- 
lates with the malar bone. 

Internal angular prooess, articu- 
lates with the lachrymal bone. 

Supra-orbital foramen, transmits 
supra-orbital nerve and artery from 
ophthalmic. 

Depression in which is attached 
the pulley for the tendon of the 
superior oblique muscle of the eye. 

Nasal spine of the frontal bone : 
it articulates with the two nasal 
bones in front and with the per- 
pendicular plate of the ethmoid 
behind. 

Point of articulation with the nasal 
bones. 

Point of articulation with the nasal 
prooess of the superior maxilla. 

Elevation due to the frontal sinus. 

Supraciliary ridge, giving origin at 
its internal part to the corrugator 
ffupercilii muscle. 



21. Temporal ridge, extending from 
the external angular process up- 
wards and backwards : it attaches 
the temporal aponeurosis. 

22. Frontal eminence, the commencing 
point of ossification. 



ETHMOID BONE. 

1. Cribriform plate, through which 

the olfactory nerve-filaments leave 
the skull. 

2. Crista galli, attaches £Edx major. 

8. Nasal fissure, transmits naso-lo- 
bular nerve from the skull into the 
nose. 

4. Anterior ethmoidal groove, trans- 
jnits naso-lobular nerve and small 
artery from the orbit into the 
skull. 

5. Posterior ethmoidal groove, trans- 

mits a small anterior meningeal 
branch of artery from the orbit 
into the skull. 

6. Vertical plate of the ethmoid. 

7. Lateral mass, composed of large 
ethmoidal cells. 

8. Os planum, or orbital plate of the 
ethmoid bone. 

9. HaU cells below the os planum, 

completed by the superior maxilla. 

10. Point of articulation with the 
palate bone. 

11. Superior turbinated bone. 

12. Superior meatus, into which are 

seen opening the orifices of the 
posterior ethmoidal cells. The 
sphenoidal cells sometimes join 
the posterior ethmoidal ceUs and 
open with them. 

13. Middle turbinated bone. 

14. Middle meatus: it receives the 
anterior ethmoidal cells, one of 
which is joined by the duct from 
the frontal sinus, and produces a 
funnel-shaped duct, the infundi- 
bulum. 

15. A portion of the sphenoidal tur- 

binated bone adherent to the eth- 
moid. 



PLATE XV. 



SPHENOID BONE. 

1. Great wing. 

2. Lesser wing, attached by two roots. 

5. Pterygoid process. 

4. Pitoitarj fossa, reodres the pituitary gland 
or body. 

6. Dorsum Ephippii. 

6. Posterior dinoid processes, attach the ten- 
torium oeiebeUL 

7. Oliyary process upon which the optic com- 
missure lies. 

8. A portion of the superior surfleuse of the 
body in front of the olivary process. 

9. Bostrum, articulates wi^h alaa of the Tomer. 

10. Pterygo-palatine canal, transmits pterygo- 
palatine vessels and nerve. 

11. Groove in which lie the caremous sinus 
and the internal carotid artery. 

It. Posterior surface, articulates with the bad- 
lar process of the ocdput. 

18. Sphenoid cells. 

14. Sphenddal turbinated bone. 

15. Cerebral surface of great wing. 

16. Foramen spinosum, transmits middle me- 
ningeal artery into skull. 

17. Foramen ovale, transmits inferior maxillary 
nerve, or third division of fifth, out of the 
skull, and a small artery, the meninge»- 
parva, into the skulL 

18. Foramen rotundum, tfareugh which the 
superior maxillary nerves or second division 
of fifth, leaves the skull. 

19. Foramen lacemm anterius, or sphenoidal 
fissure, through which the third, fourth, 
ophthalmic (first dividon of fifth) and sixth 
nerves pass from the skull into the orbit, 
and the ophthalmic vein returns. 

20. orbital surface of great wing, quadrilateral 
in form, contributes to outer wall of orbit. 

21. External surface of great wing, its upper 
portion belongs to temporal fossa, and gives 
origin to temporal musde. 

22. External sur&oe of great wing, its lower 
portion bdongs to zygomatic fossa, and 
gives origin to the external pterygoid 
musde. 

28. Spine of the sphenoid, attaches internal 
lateral ligament of lower Jaw and 0, laxator 
tympani musde. 

Triangular sur&ce for articulation with the 
firontal bone. 



24. 
26. 
26. 
27. Lower root of lesser wing. 



28. Optic foramen, traonaifei tha optfo nerrt 
and ophthalmic artery. Around the firont 
of this fbramen the moadet of the eye 
•rise. 

29. Anterior orifice of Vidian cahal, traaamiti 
Vidian nerve and artery. 

96. Posterior orifice of Vidian canal. 

31. External surfeeeof external pterygoid plata 
and 0' external pterygoid musde. 

82. Internal surface of external pterygoid plate 
and 0' internal pterygdd musde. 

88. Internal pterygoid plate, at the base of 
whidi an elliptical depresdon, the sci4>hoid 
fossa, gives origin to the tensor palati 
muscle. 

84. Haniular process, around which the tensor 
palati musde turns. 



Line of articulation of the lesser wing with 
the ethmoid bone. 

Anterior dinoid process, attachea tentorium 
cerebellL 



PALATE BONE. 

1. Anterior border of horizontal plate, arUoa- 
lates with the palatine process of superior 
maxilla. 

2. Internal border, articulates with fellow. 
8. Posterior border. 

4. Posterior nasal spine. 

6. Transverse ridge. I. tensor palati. 

6. Posterior palatine canals, transmit posterior 
palatine vessels and nerves. 

7. External surface of vertical plate of the 
palate bone, articulates with superior 

8. InferiortnrUnated ridge for inferior spongy 
bone. 

0. Middle tnrt)lnated ridge for middle spongy 
bone. 

10. Orbital process, presents five surfaces; an- 
terior articulates with superior maxilla t 
posterior articulates with sphenoidal tnr* 
binatcd; internal articulates with ethmoid ; 
superior contributes to orbiul fossa; 
external contributes to spheno-maxillary 
fossa. 

11. Sphenoidal process articulates superiorly 
with body ox the sphenoid ; inferiorly oon- 
tributes to nares; externally contribatea 
in part to the spheno-maxillary fossa, and 
in part overiaps the internal pterygoid 
plate. 

12. Spheno-palatine notch or foramen transmlfei 
spheno-palatine vessels and nerves Into tha 
nose. 

18. Tuberodty of the palate bone. 

14. Groove contributing to pterygoid fbsia. 

16. Groove for Internal pterygoid plate. 

16. Bough margin for external pterygoid plate. 



PLATE XVI. 



SUPERIOR MAXILLA. 

1. Palatine process, articulates with fellow by 
its internal border and with horizontal plate 
of palate bono by its posterior border. 

2. Space completed by horizontal plate of the 
pialate bone. 

8. Naso-palatine canal, transmitfnaao-palatine 
▼easels and nerve. 

4. Anterior nasal spine. 

6. Crest for the reception of the vomer. 

6. Antrum of Highmore. 

7. Half cells completed by palate and eUunoid 
bones. 

8. Surface for articulation with perpendicular 
plate of the palate bone. 

9. Groove completed as a canal by palate bone 
for posterior palatine vessels and nerves. 

10. Groove for lachrymal canal. 

11. Turbinated crest, articulates with inferior 
spongy bone. 

12. Outer wall of inferior meatas. 

13. Nasal process of the superior maxilla. 

14. Crest for articulation with middle spongy 
bone. 

15. Outer wall of middle meatus. 

16. Cell completed by ethmoid bone. 

17. External surface of the nasal process and 
0. levator labii superioris alseque nasi. 

18. Apex of nasal process, articulates with 
frontal bone. 

19. Posterior intemai border, articulates with 
lachrymal bone. 

20. Articulation with malar bone. 

21 . Infra-orbital foramen, transmits infra-orbital 
vessels and nerve, branches of the superior 
maxillary nerve and intemai maxillary 
artery. 

22. Q. Levator labii superioris, from the surface 
above the infra-orbital foramen. 

23. Canine fossa. Q. levator anguH oris. 

24. 0- Compressor naris. 

25. Myrtiform fossa and 0* depressor ate nasi. 

26. Zygomatic surface. 

27. Q. Buccinator muscle, from outer sur&ce of 
alveolar border, as &r forward as the three 
molar teeth. 

28. Margin of the orbital plate which bounds 
the spheno-maxillary fissure. 

29. Intemai margin of the orbital plate, articu- 
lates with three bones— lachrymal in front, ns 
planum of ethmoid,anil at the posterior angle 
with the oibital process of the plate bone. 

80. Infra-orbital canal traversing the orbital 
surface. 

31. The orbital orifice of the lachrymal canal. 



82. Q. Inferior oblique muscle of the eye, ftom 
the inner angle of the floor of the orbit. 

83. Alveolar border, with spaces for the roots of 
eight teeth. 



1. 
2. 
8. 

4. 

6. 
6. 
7. 

8. 
9. 



10. 
11. 
12. 
13. 
14. 
16. 
16. 
17. 
18. 
19. 
20. 
21. 

22. 
28. 

24. 
25. 

26. 



INFERIOR MAXILLA. 

Symphysis of lower jaw. 

Mental fossa. 0* levator menti. 

Mental foramen, transmits mental nerve 

and artery, branches of the inferior dentaL 

External oblique line, below which I. plar 

tysma myoides. 

0. Depressor labii inferioris. 

0. Depressor anguli oris. 

0. Buccinator, as fiur forward as the three 
molar teeth. 

Symphysis (intemai view). 

Tubercular elevation, sometimes presenting 
four tubercles, of which the upper two give 
origin to the two genio-hyoglossus muscles 
and the lower to the two genio-hyoid. 

Depression for 0* anterior belly of the 
digastric. 

Sublingual fossa, the position of the sub- 
lingual gland. 

Intemai oblique line, or mylo-hyoid ridge. 
0' mylo-hyoid muscle. 

0. Superior constrictor of pharynx, from 
tiie posterior part of the mylo-hyoid ridge. 

Submaxillary fossa, position of the sub- 
maxillary gland. 

1. Masseter upon the outer sur&ce of the 
ramus. 

Groove for the &cial artery situated at the 
anterior border of the masseter muscle. 

Inferior dental canal, transmits inferior 
dental vessels and nerve to the teeth. 

Mylo-hyoid groove traversed by the mylo- 
hyoid vessels and nerve. 

Vaginal process, attaches internal lateral 
ligament of lower jaw. 

I. Pterygoideus intemus into inner surface 
of the ramus. 

Attachment of the stylo-maxillary ligament 
into the posterior margin and angle of the 
ramus. 

Condyle of the lower jaw. 

I. Pterygoideus extemus into depression 
in front of the neck of the condyle. 

Coronoid process. 

I. Temporal muscle into inner surface of 
coronoid process. 

Sigmoid notch through which the masse- 
teric vessels and nerve pass outwards to the 
muscle. 



THE WALAR BONE 




PLATE XVII. 



MALAR BONE. 

1. External surface. 

2. 1.SomeflbrcB of thcorbicalariipalpcbranun, 
but a large portion of the muscle extends 
some distance over the external surface. 

8. 0> Zyii^omaticus major and zygomaticus 
minor, the latter being superior in position 
when present. 

4. Part of the internal aspect above the zygo- 
matic process, contributing to the temporal 
fossa and 0* temporal muscle. 

6. Part contributing to the zygomatic fossa. 

6. Rough surface for articulation with the 
malar process of the superior maxilla. 

7. Orbital border from which the orbital plate 
extends backwards to form part of the floor 
and outer wall of the orbit. 

8 to 9. Margin which articulates with the 

frontal bone. 

9 to 10. Articulates with the orbital plate of 

the sphenoid bone. 

10 to 11. Articulates with the orbital plate of 
the superior maxillary bone. 

12. Inferior or zygomatic border. 

13. 0> Some anterior fibres of the masseter 
muscle. 

14. Posterior or temporal border, of which the 
upper part attaches the temporal aponeu- 
rosis, and the lower rough part articulates 
with zygomatic process of the temporal 
bone. 

15. Anterior or maxillary border articulates 
with the sui>erior maxillary bone. 



NASAL BONE. 

1. Anterior or external surface oovered by the 
pyramidalis nasi. 

2. Posterior surface contributes to the roof of 
the nose. 

8. Superior border articulates with the rough 
notch in the frontal bone. 

4. Inferior border, connected with the lateral 
cartilage of the nose. 

6. Internal or anterior border, very thick 
above, articulates with its fellow. 

6. External or posterior border, articulates 
with the anterior border of the nasal pro- 
cess of the superior maxillary bone. 



LACHRYMAL BONE. 

1 . Anterior portion of the external surface, is 
in the form of a groove, and assists in 
forming the lachrymal canal. 



2. Posterior portion of the external surface 
contributes to the inner wall of the ort>it. 

8. Anterior portion of internal surface con- 
tributes to the middle meatus of the nose. 

4. Posterior portion of internal surface over- 
laps the ethmoid bone. 

6 to 6. Superior border, articulates with 
frontal bone. 

6 to 7. Anterior border, articulates with the 

nasal process of the superior maxillary 
bone. 

7 to 8. Inferior border, articulates with the 

inferior turbinated in fh)nt and behind 
with the orbital plate of the superior 
maxilla. 

6 to 8. Posterior border, articulates with the 
OS planum of the ethmoid. 



VOMER. 

1. Groove for the naso-palatine nerve. 

2 to 3. Superior border and expanding ate, 
which embrace the rostrum of the sphe- 
noid bone. 

4 to 5. Inferior border; it is received into a 
groove formed by the union of the two 
pNEtlatine processes of the superior maxilla, 
and the two horizontal plates of the palate 
bone. 

8 to 4. Posterior border, the separation of the 
two posterior nares. 

2 to 5. Anterior border, articulates with the 
perpendicular plate of the ethmoid. 



INFERIOR TURBINATED, 
OR SPONGY BONE. 

1. Internal sur&ce. 

2. Anterior extremity, rounded. 

8. Posterior extremity, pointed. 

2 to 4. That part of the superior border 
which articulates with the iiLferior crest of 
the superior maxilla. 

4. An ascending process, articulates with the 
lachrymal bone, and immediately behind 
this process the border Is in contact with 
the lateral mass of the ethmoid bone. 

5 to 6. From this part a lamina curves over, 

outwards and downwards, to assist in form- 
ing the inner wall of the antrum of High- 
more. 

6 to 3. Articulates with the lower ridge upon 

the perpendicular plate of the palate bone. 

The inferior margin of the inferior spongy 
bone is free within the nose. 



PLATE XVIIL 



THE BASE OF THE SKULL. 



INFERIOR VIEW. 

1. Boofcf the month. 

2. Anterior palatine canal, transmitB same 
▼esflds and nerre. 

5. Poeterior palatine foramen, transmits same 
vessels and nerres. 

4. Posterior orlfloe of the nares. 

ft. Internal pterygoid plate with the hamnlar 
process carving from its apex. 

6. External pterygoid plate. 0- external and 
internal pterygoid mosdes. 

7. Foramen ovale, transmits arteria meningea 
parva into the skull, third dirtsion of fifth 
nenre out of cdrall. 

8- Foramen spinosrun (arteria meningea 

mcMlia into the skull). 
9 Spine of sphenoid, attaches internal lateral 

ligament of lower Jaw and 0* laxator tym- 

I)Uii mosde. 

10. Basilar process. I. superior constrictor of 
pharynx into a central tnberde, and rectus 
capitis anticus m^or and minor upon each 
side. 

11. Foramen laoemm medium. 

IZ. 0. Levator palati and tensor tympani, firom 
square surface upon under surface of the 
petrous portion of temporal bone. 

IS. Carotid canal for carotid artery. 

14. Foramen laoerum posterius, transmits the 
Jugnilar vein and the three trunks of the 
eighth nerve. 

15. Aqueductus cochleas. 

16. Foramen for Jacohson*B nerre. 

17. Vaginal process. 

18. Stylo-mastoid foramen, transmits the portio 
dura of the seventh nerve and a stylo-mas- 
toid artery. 

19. Digastric fossa. 0. poeterior belly of digas- 
tric. 

2X^ Glasserian fissure, transmits chorda tym- 
pani nerve, laxator tympani mosde, tym- 
panic artery, and contains the processus 
gracilis of the maUeus. 

21. Glenoid cavity— anterior part fortemporo- 
maxillary articulation, posterior part occu- 
pied by a process of the parotid gland. 

22. Foramen magnum (spinal cord and its 
membranes and vessels out of skull, verte- 
bral arteries and spinal accessory nerves 
into skull). 

23. Condyle of the ocdput. 

24. Anterior condyloid foramen, transmits 
ninth nerve. 

25. Posterior condyloid foramen, transmits a 
small vdn inwards to lateral sinus. 

Jugular process. I. rectus capitis lateralis. 

Inferior curved line. I. rectus capitis pos- 
ticus minor internally, ms^or in the centre, 
and superior oblique externally. 

Superior curved line. Q- trapezius inter- 
nally, ocdpito frontalis in the centre, and 
I. stemo mastoid externally. 

I. Complexus between the two carved 
lines. 



26. 
27. 

28. 

29. 
90. 



CEREBRAL VIEW 

(Three Fotw). 

ANTERIOR FOSSA. 

1. Crista galli, attaches fiUz me^r. 

2. Foramen csBcum. 

Z. Cribriform plate, perforated for the filaments 
of the ol&ctory nerve. 

4. Nasal fimure for naso-lobular nerre. 

5. Ethmoid foramina— anterior trammits the 
naso-loba]ar nerve from the orMt into the 
skull; posterior a small anterior meningeal 
artery. 

6. Anterior dinoid process, attaches tmto- 
rium cerebellL 



MIDDLE FOSSA. 

7. Pituitary fossa. 

8. Dorsum Ephippii, tiie superior angles of 
which are termed the poeterior dinoid pro- 
cesses, and attach the tentorium cerebdlL 

9. Olivary process grooved above by the <^tic 
commissure. 

10. Groove for cavernous sinus and for the 
internal carotid artery. 

11. Foramen lacerum anterius or sphenoidal 
fissure, transmits the third, fmuth, first 
division of fifth, and the sixth nerve into 
the ort>it, and the ophthalmic vein back into 
the skull. 

12. Foramen rotundnm, transmits Uie second 
division of the fifth nerve. 

18. Foramen ovale (third division of fifth nerve 
and small meningeal artery). 

14. Foramen sftooenm, transmits the middle 
meningeal artery into skull. 

15. Foramen lacerum medium, occupied by a 
flbro cartilage. 

16. Groove upon the anterior surface of the 
petrous portion of the temporal bone, tra- 
versed by the Vidian nerve, and enters the 
bone at the hiatus Falloini. 

17. Fossa for Gasserian ganglion. 

18. Pr(»ninence of the superior semicircular 
cadal. 



J. Spleneus capitis between the two curved 
Zfoes external to tlie complexus. 



POSTERIOR FOSSA. 

19. Groove for lateral sinus — ^borders attach 
tentorium cerebelli. 

20. Mastoid foramen— vein entering lateral 
sinus. 

21. Foramen magnum, 

22. Anterior condyloid foramen (hjrpogloesal or 
ninth nerve). 

28. Basilar process grooved for medulla. 

24. Groove for inferior petrosal sinus. 

25. Foramen lacerum posterius or Jugular 
foramen. 

26. Groove for superior petrosal sinus. 

27. Meatus anditorius intemus, transmits the 
portio mollis and portio dura of the seventh 
nerve. 

28. Aqueductus vestibuli, transmits a small 
vein. 



PLATE XIX. • 



ORBITAL FOSSA. 

1 OrUtal plate of the (Vontal bone, forming 
tiM chief part of the roof of the orbik 

2. Lesser wing of the sphenoid bone. 

S. Fossa in the outer angle of the roof of the 
orbit for the lachrymal gUmd. 

4. Anterior ethmoidal foramen transmits naso- 
lobular brancl^of ophthalmic nerve. 

ft. Posterior ethmoidal foramen, transmiu an 
anterior meningeal artery fh)m ophthalmic. 

9. Sirora orbital foramen transmits supra 
orbital nerve and artery ft^m the orbit to 
the forehead. 

7. Dc p r e i ato n in which is attached the carti- 
laginoofl pulley for the superior oblique 
muscle of the eye. 

Orbital plate of the superior maxilla, forms 
the chief part of the floor of the orbit. 

Orbital plate of the malar bone, contributes 
to the outer wall and to the floor. 

Orbital process of the palate bone, contri- 
butes slightly to the floor. 

S. Inferior oblique from the superior max- 
la close to the canal for the lachrymal 
sac. 



8. 

9. 
10. 
11. 

12. 

13. 
14. 

15. 

16. 
17. 

18. 
19. 
20. 



21. 

22. 

23. 
24. 



Infra oTtital canal, transmits infhi orbital 
nerve from superior maxillary nerve and 
infra orbital artery from internal maxillary. 

Nasal process of the superior maxilla. 

Lachrymal bone, inner wall of orbit. 

Oibital plate of the ethmoid, contributes to 
inner wall. 



Lachrymal canal. 

Orbital plate of sphenoid, forms the chief 
part of the outer wall. 

Spheno-maxillary Assure connecting the 
orbit with the zygomatic and spheno-max- 
Ulary fossae. 

Optic foramen, transmits optic nerve and 
ophthalmic artery into orbit : around it the 
muscles of the eye arise. 

Foramen lacerum anterius or sphenoidal 
fissure, transmits third, fourth, first division 
of fifth, and the sixth nerves into the orbit, 
and the ophthalmic vein, into the sknlL 

Malar bone. 

Zygomatic process, above which is the tem- 
poral fossa and origin of the temporal 
muscle. 

, Nasal bone. 

Cavity of the nose. 



NASAL FOSSA. 

1. Nasal bone. 

2. Cribriform plate of ethmoid through whldi 
the filaments of the oUkctory nerve pass 
into the nose. 

8. Lower surfkce of the body of the iphenoid. 
with the ala of the vomer and sphenoidal 
process of the palate bone uniting. 

4. Floor of the nose formed by the palatine 
process of the superior nuudlla, and the 
horiaontal plate of the palate bone. 

5. Naso-palatine canal, transmits the naso- 
palatine or anterior palatine nerve and 
vessels. 

The internal wall of the nose Is not seen in 
the plate. It is composed of the elevated in- 
ternal margin of the palatine process of the 
superior rnioUIla, and of the horizontal plate of 
the palate bone ; the perpendicular plate of the 
ethmoid bone; and the spine of the flrontal 
bone. 

The external wall of the nose is formed by— 

6. Nasal process of the superior maadlla ; 



Nasal sur&ce of lachrymal f ""JJ.SSjK^il* 
bone- } hidden by the 

°**°®' < turbinated 

bone. 



Cellular mass of ethmoid ; | 
7. Perpendicular plate of palate bone. 



8. Internal pterygoid plate. Connected with 
the outer waU are the turbinated bonea 
overlapping the meatus or sinus of the 
nose. 

9. Superior spongy or turbinated bone, over- 
lapping the superior meatus, into which 
the posterior ethmoidal cells opeoy and 
from the outer side the spheno-piUatine 
fbramen. 

10. Middle turbinated bone, overlapping the 
middle meatus, into which open ttie ante- 
rior ethmoidal cells; infondibulum or duct 
of the firontal sinus imiting with one of the 
anterior ethmoidal cells ; and the orifice of 
the antrum of Highmore. 

11. InfSsrior turbinated bone, overlapping the 
infsrior meatus, into which the lach^nnal 
canal opens. 

12. Spheno-palatine foramen transmitting the 
spiieno-palatine vessels and nerve. 

18. Sphenoidal cells. 
14. Dorsum Ephippii. 

16. Cerebral surface of the orbital plate of tha 
frontal bone. 

16. Frontal sinus. 

17. Boof of mouth. 



■"y. 



PLATE XX. 



THE ORGAN OF HEARING. 



The oBf eous ptit of the orgiia of hearing is 
GompoMd of the external auditory canal, middle 
tar or tympanam, and internal ear or laby- 
rinth. 

The external auditory canal extends from the 
oater oriflce to the wmalbTtam& feympani 

The middle ear, or tympanum, is six-sidedt 
about half-an-tnch in length, and a quarter in 
breadth. Boof corresponds to a portion of the 
anterior surface of the petrous portion of the 
temponJ bone. Floor Is, in position, imme- 
diately orer the jugular fossa. External wall 
(see plate) presents : — 

1. Membrana tympani. 

2. Glasserianfiflsurete front of the membrana, 

through which the laxator tymi>ani mus- 
cle and imaU tympanic artery enter, in 
which also the processus gracilis of the 
nalleus is attached, and parallel with 
which runs a fine canal Igr the exit of 
the chorda tjwijftai nerv^ 

In contact with the external wall are the 
ossicula of the ear. 

8. Body of the incni. 

4. Its short cms. 

6. Long eras of the incus. 

6. Stapes. 

7. Head of malleus. 

8. Manubrium of malleus. 

9. Processus gracilis of malleus. 

10. Processus obtusus of malleus. 

11. Mastoid cells. 

IiKeRial wan seen in the plate at the depths 
of the external auditory cuial by the removal 
of the membrana tympani. 

1. Aqueductus Fallopii, passage of the portio 

dura of the seventh nerve, it projects 
upon the inner wall, but in the plate the 
surface is removed to expose the open 
canal. 

2. Foramai ovale, orifice into the vestibule : 

it receives the base of the stapes. 

t.. The promontory, a prominent surfistce due 
to the position of the first turn of the 
cochlea. 

4. Foramen rotundum, a round orifice open- 
ing beneath the promontory into the 
cochlea (its scala tympani). 

Posterior wall presents orifices leading into 
mastoid cells, and a conical elevation termed 
the pyramid, hollow, and containing the origin 
«f the stapedius muscle. 

Anterior wall or extremity of the tympanum, 
contracts to form two parallel canals, separated 
from each other by a fine lamina, the processus 
cochleoriformis : the upper canal transmits the 
tensor tympani muscle and the lower is the 
Sustachian tube. 

Within the tympanum are three small bones, 
the ossicula. 

MalleM:— 

1. Head articulates with incus. 

2. Neck. 

8. Manubrium lies between the layers of the 
membrana tympani. 



4. Processus gracilis, attached within the 

Glasserian fissure. 

5. Processus brevis, extends upwards and 

outwards, and receives the insertion of 
the tensor tympani. 

Incus:— 

1. Facet upon body for articoUtion with the 

head of the malleus. 

2. Short crus, attached to the mastoid cells. 

8. Long eras, parallel witb but behind the 
manubrium : it articulates with the 
stapes, a small bone, the 

4. Os orbiculare, intervening. 

Stapes: — 

1. Head articulates with os orbiculare. 

2. Base, flat and oval, fits into the foramen 

ovale. 

8. Anterior eras, the shorter. 
4. Posterior or long crus. 



LABYRINTH. 

1. Vestibule, composed of two fossse, one at the 
anterior and inferior part. The upper is 
called fossa hemi-elliptica, and the lower 
fossa hemi-spherica. Posterior wall of 
vestibule receives the five orifices of the 
semicircular canals. On the inner wall at 
the lower pari are the orifices for the fila- 
ments of the portio mollis of the seventh 
nerve, and also the orifice of a canal, the 
aqueductus vestibuli. On outer wall is 
fenestra ovalis, leading into tympanum. 
In anterior wall, at lower part, is the 
orifice'leading to scala vestibuli of the 
cochlea. 

2.' Semicircular canals, two vertical and one 
horizontal. Each is dilated at one ex- 
tremity, the ampuUa, and the two ver- 
tical unite together at their non-ampullary 
extremities, so that only five orifices open 
into the vestibule. 

8. Cochlea is a tube making two and a-half 
turns around a central axis (1) the modio- 
lus. The tube is divided into two smaller 
tubes, termed scalss, by a thin plate, the 
(2) lamina spiralis. The two scalss unite 
at the apex of the cochlea, which ia termed 
the (3) cupola, but at the base they open 
one into the vestibule, the scsda vestibuli, 
and the other into the tympanum, the scala 
tympani. In the scala tympani, near its 
entrance into the tympanum, is a smadl 
orifice, the aqueductus cochless. 

4. Meatus auditorius interaus, situated near the 
base of the cochlea. 

6. Aqueductus vestibuli. 



DIAGRAM OF COCHLEA. 

1. Modiolus. 

2. Lamina spiraUf. 

3. Cupola. 



HE OftUAN OF HEARING 
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